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ACRONYMS AND ABBREVIATIONS

AMP _ air monitoring plan
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ARAR applicable or relevant and appropriate requirements
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CERCLA  Comprehensive Environmental Response, Compensation, and L:ab;hty
"~ Actof 1980

CFR Code of Federal Regulations
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DOE U.S. Department of Energy

DOT ' U.S. Department of Transportation -

DWP Detailed Work Plan

Ecology Washington State Department of Ecology

EPA _ U.S. Environmental Protection Agency

ERC Environmental Restoration Contractor

ERDF Environmental Restoration Disposal Facility

ESD . explanation of significant difference

ETF _Effluent Treatment Facility

H&S health and safety

IDW investigation-derived waste

Interim Action ROD Interim Action Record of Decision for the 100-BC-1, 100-DR-1, gnd
100-HR-1 Operable Units

LDR land disposal restriction

MCL maximum contamination level

MCLG maximpm contamination level goal

MTCA Model Toxics Control Act '
NCP ~ National Oil and Hazardous Substances Contingency Plan
NESHAP National Emissions Standards for Hazardous Air Pollutants
NPL National Priorities List

cu operable unit .

RAG remedial action goal

RAO remedial action objective

RCC River Corridor Contractor

RCRA ' Resource Conservation and Recovery Act of 1976

RDL required detection limit

RDR/RAWP remedial design report/remedial action work plan
RESRAD RESidual RADioactivity dose model

RFP request for proposal

Remaining Sites ROD  Interim Action Record of Decision for the 100-BC-1, 100-BC-2,
100-DR-1, 100-DR-2, 100-FR-1, 100-FR-2, 100-HR-1, 100-HR-2,
- 100-KR-1, 100-KR-2, 100-IU-2, 100-1U-6, and 200-CW-3 Operable
Units
ROD record of decision
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ROD Amendment Amendment to the Interim Action Record of Decision for the 100-BC- .
1, I00-DR-1. and 100-HR-1 Operable Units
100 Area Burial Record of Decision for the 100-BC-1, 100-BC-2, 100-DR-1, 100-DR-2,
Grounds ROD 100-FR-1, 100-HR-2, and 100-KR-2 Operable Units
RTD remove, treat, and dispose
SAP sampling and analysis plan
SDWA Safe Drinking Water Act of 1974
SSWMI _ Site-Specific Waste Management Instruction
TBC to be considered
TCLP ' _ toxicity characteristic leaching procedure
TSDFE treatinerit, storage, and disposal facility
UCL upper confidence limit
UMM Unit Managers Meeting
WAC Washington Administrative Code
WBS work breakdown structare
WIDS Waste Information Data System

Remedial Design Repori/Remedial Action Work Plan for the 100 Area ‘
February 2004 vili



DOE/RL-06-17
Rev. 5, Draft B Redline

1.0 INTRODUCTION

The Hanford Site is a 1,450-km? (560-mi°) federal facility Jocated along the Columbia River in
southeastern Washington State. From 1943 until 1990, the primary mission of the Hanford Site
was to produce nuclear materials for the nation’s defense mission. In July 1989, the Hanford Site
was listed on the National Priorities List (NPL) under the Comprehensive Environmental
Response, Compensation, and Liability Act of 1980 (CERCIL.A), as amended by the Superfund
Amendments and Reauthorizarion Act of 1986. The Hanford Site was divided up and listed as
four NPL sites: the 100 Area, the 200 Area, the 300 Area, and the 1100 Area. The 100 Areais
the subject of this document.

The 100 Area, which encompasses approximately 68 kni® (26 mii%) bordering the southern shore
of the Columbia River, is the site of six reactor areas that contained a total of nine reactors

(i.e., the 100-B/C, 100-D/DR, 100-F, 100-H, 100-KE/KW, and 100-N Reactors). Each of these.
reactor areas has several operable units (OUs). The OUs are currently int various stages of the
CERCLA process. This document addresses the remedial designs and remedial actions for
high-priority waste sites in the 100-B/C, 100-D, 100-H, 100-F, and 100-K Areas, and the
100-TU-2, 100-TU-6, and 200-CW-3 OUs. Tt is expected that this document will form the basis
for remedial actions at contaminated sites across the 100 Area.

1.1 PURPOSE AND OBJECTIVES

The primary purpose of this remedial deéign report/remedial action work plan (RDR/RAWP}) is
to describe the design and the implementation of the remedial action processes required by the
following:

o Interim Action Record of Decision for the 100-BC-1, 1 00-DR-1, and 1 OO-HR—I Operable
Units, Hanford Site, Benion County, Washington (hereinafter referred to as the Intetim
Action Record of Decision [ROD]) (EPA 1995)

. Amendment 1o the Interim Action Record of Decision for the 1 00-BC-1, 100-DR-1, and
100-HR-1 Operable Units (hereinafter referred to as the ROD Amendment) (EPA 1997a)

e Interim Action Record of Decision for the 100-BC-1, 100-BC-2, 100-DR-1, 100-DR-2,
100-FR-1, 100-FR-2, 100-HR-1, 100-HR-2, 100-KR-1, 100-KR-2, 100-{U-2, 100-IU-6, and
200-CW-3 Operable Units, Hanford Site, Benton County, Washington (hereinafter referred to
as the Remaining Sites ROD) (BPA. 1999) ' '

® Record of Decision for the 100-BC-1, 100-BC-2, 100-DR-1, 100-DR-2, 100-FR-2, 100-IIR-2,
and 100-KR-2 Operable Units Hanford Site (100 Area Burial Grounds), Hanford Site,
Benton County, Washington (hereinafter referred to as the 100 Area Burial Grounds ROD)
(EPA 2000b).

Remedial Design Report/Remedial Action Work Plan for the 1 WArea
Februa:y 2004 ' 1-1
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12 SCOPE ' .

"The Hanford Federal Facility Agreement and Consent Order (Ecology et al. 1998) specifically
lists the RDR and the RAWP as two separate documents. However, this document streamlines
the requirements; the RDR and RAWP are combined to cover both the remedial designs and
‘remedial actions. This document pertains to all of the waste sites included in the Interim Action |
ROD, the ROD Amendment the Remaining Sites ROD, and the 100 Area Burial Grounds ROD

(as described in Section 1.3), and provides a basis that could be followed, with minimal

additions, by future 100 Area source OU RODs.

1.3 INTERIM ACTION ROD, ROD AMENDMENT, REMAINING SITES ROD, AND |
100 AREA BURIAL GROUND ROD WASTE SITES AND OPERABLE UNITS

The Interim Action ROD and the ROD Amendment define the remedial actions for selected
radioactive liquid waste disposal sites located in the 100 Area (EPA 1995, 1997a). The -
Remaining Sites ROD defines the remedial actions for selected remaining sites (EPA 1999). The
100 Area Burial Grounds ROD defines the remedial actions for burial grounds sites located in

the 100 Area (EPA 2000b). It is expected that remedial action will also address sites adjacent to
and within the area affected by remediation of the high-priority sites listed in the Interim Action
ROD, the ROD Amendment, the Remaining Sites ROD, and the 100 Area Burial Grounds ROD.
Thesc additional sites will be identified during detailed design and remediation activities for each I
group of sites. (Detailed design includes estimating the dimensions of the excavated high-

priority waste sites and identifying potential overlap of excavated areas with other waste sites.)
Before any of these additional sites are remediated, the U.S. Department of Energy (DOE) will
obtain concurrence from the appropriate regulatory agencies. Appendix A provides additional
detail for each waste site and provides a basis for design and action.

1.3.1 Interim Action ROD and ROD Amendment Waste Sites in the 100-D Area |

Three OUs are associated with the 100-D/DR Area at the Hanford Site. 100-DR-1 and

100-DR-2 OUs are source QUs. The third OU, 100-HR-3, is the groundwater OU for the
100-D/DR and 100-H Areas.. The 100-D/DR Area contains two reactors: the D Reactor within

the 100-DR-1 OU and the DR Reactor within the 100-DR-2 OU. The D Reactor operated from
1944 to 1967, and the DR Reactor operated from 1950 to 1964. The 100-D Area includes former
radioactive liquid waste disposal sites and buried debris resulting from demolition of some

reactor support facilities. Interim remedial actions for the 100-D Area focus on the 22 waste - I
sites shown in Figure 1-1.

132 Interim Action ROD and ROD Amendment Waste Sites in the 100-B/C Area o

Three OUs are associated with the 100-B/C Area at the Hanford Site. 100-BC-1 and 100-BC-2
are source OUs. The third OU, 100-BC-5, is the groundwater QU for the 100-B/C Area. The
100-B/C Area contains two reactors: the B Reactor within the 100-BC-1 OU and the C Reactor '
within the 100-BC-2 OU. The B Reactor operated from.1944 to 1968, and the C Reactor .
operated from 1952 to 1969. In general, the area contains waste units associated with the

Remedial Design Report/Remedial Action Work Plan for the 100 Area
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original plant facilities constructed to support B and C Reactor operations, as well as the cooling
‘water retention basin systems for both B and C Reactors. Interim remedial actions for the _
100-B/C Area focus on the 20 waste sites shown in Figure 1-2. ‘

1.33 Interim Action ROD and ROD Amendment Waste Sites in the 100-H Area |

Three OUs are associated with the 100-H Area at the Hanford Site. The 100-HR-1 and .
100-HR-2 are source OUs. The third QU, 100-HR-3, is the groundwater OU for the 100-H Area.
The 100-H Area contains one reactor that operated from 1949 to 1965. In general, the area
contains waste units associated with the original plant facilities constructed to support H Reactor
operation. Interim remedial actions for the 100-H Area focus on the eight waste sites shown in
Figure 1-3. ‘

1.3.4 Interim Action ROD and ROD Amendment Waste Sites in the 100-F Area |

" Three OUs are associated with the 100-F Area at the Hanford Site. 100-FR-1 and 100-FR-2 are -
source OUs. The third OU, 100-FR-3, is the groundwater OU for the 100-F- Area. The 100-F
Area contains one reactor that operated from 1945 to 1965. In general, the area contains waste
units associated with the original plant facilities constructed to support F Reactor operation.
Interim remedial actions for the 100-F Area focus on the 14 waste sites shown in Figure 1-4. |

1.3.5 Interim Action ROD and ROD Amendment Waste Sites in the 100-K Area |

Three OUs are associated with the 100-K Area at the Hanford Site. 100-KR-1 and 100-KR-2 are
source QUs. The third OU, 100-KR- 4, is the groundwater QU for the 100-K Area. The 100-K
Area contains two reactors, 105-KE that operated from 1955 to 1971 and 105-KW that operated
from 1955 to 1970. In general, the area contains waste units associated with the original plant
facilities constructed to support K Reactor operation. Interim remedial actions for the 100-K

Area focus on the 11 waste sites shown in Figure 1-5. |

1.3.6 Remaining Sites ROD | |

The Remaining Sites ROD (EPA 1999) contains provisions for removal, treatment, and disposal ]
of miscellaneous sites not covered under prior RODs. Waste sites 600-23 and JA Jones No. 1
were added to the Remaining Sites ROD {as part of the 100-]U-6 OU) by an ESD (EPA 2000a)
issued in June 2000. Another 28 newly discovered waste sites were added to the Remaining
Sites ROD by an ESD issued in March 2004 (EPA 2004). The Remaining Sites ROD also.
contains provisions for confirmatory sampling at additional sites identified as candidates for no
further action. This designation is based on an evaluation of the sites that determined that there
is a high level of confidence these sites comply with remedial action objectives (DOE-RL

- 1998a). Furthermore, the Remaining Sites ROD provides the guidelines by which newly
discovered sites may be designated for removal, treatment, and disposal (RTD sites) or
categorized as candidates for no further action (candidate sites).

Remedial Design Report/Remedial Action Work Plan for the 100 Area
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1.3.7 100 Area Burial Grounds ROD_ _ .

The 100 Area Burial Grounds ROD (EPA 2000b) presents the selected interim remedial actions | [
for burial grounds in the 100 Area. Figures 1-6 through 1-10 show the 100 Area burial grounds.

Remedial Design Report/Remedial Action Work Plan for the 100 Area
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Figure 1-1. 100-D Area Liquid Effluent Waste Sites.
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Figure 1-2. 100-B/C Area Liquid Effluent Waste Sites. | .
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Figure 1-3. 100-H Area Liquid Effluent Waste Sites.
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Figure 1-4. 100-F Area Liquid Effluent Waste Sites.
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Figure 1-5. 100-K Area Liquid Effluent Waste Sites.
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Figure 1-6. Burial Grounds at the 100-B/C Area. | .
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Figure 1-7. Burial Grounds at the 100-K Area.
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Figure 1-8. Burial Grounds at the 100-D Area.
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Figure 1-9. Burial Grounds at the 100-H Area.
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Figure 1-10. Burial Grounds at the 100-F Area.

g

Columbia
River

_
ghT

N N =

X = Remediated Sites

Remedial Design Report/Remedial Action Work Plan for the 100 Area
February 2004 1-14




DOE/RL-96-17
" Rev. 5, Draft B Redline

2.0 BASIS FOR REMEDIAL ACTION

2.1 RECORD OF DECISION SUMMARY AND DECISION DEFINITION
2.1.1 Remedial Action Objectives

The remedial action objectives (RAOs) set forth in the RODs (EPA 1995, 19972, 1999, 20004,
2000Db) are narrative statemenis that define the extent to which the waste sites require cleanup to
protect human health and the environment. The RAOs identified in the RODs apply to
contaminants in soils, structures, and debris. The Interim Action ROD specifically defines three

- RAOs. The Remaining Sites ROD specifically defines two RAOs, which are the same as the

first two RAOs in the Interim Action ROD. The 100 Area Burial Grounds ROD also specifically

- defines two RAQs, which are the same as the first two RAOs in the Intertm Action ROD. The

RAOs cited below are taken directly from the RODs (in italics). Following each citation is a

‘brief description of the intent of each RAO and a discussion of the point of compliance.

1. "Protect human and ecological receptors from exposure to contaminants in soils, structures,
and debris by dermal exposure, inhalation, or ingestion of radionuclides, inorganics or.
organics" (EPA 1995, page 25; EPA 1999, page 26; and EPA 2000b, page 19).

The Intertm Action ROD elaborates, saving “(Thhis RAO will be achieved through
excavation to the State of Washington Model Toxics Control Act (MTCA) (WAC 173-340)
levels for organic and inorganic chemical constituents in soil to support unrestricted

* (residential) use, and the draft [U.S. Environmental Protection Agency] (EPA) (40 CFR 196)
and the draft Nuclear Regulatory Commission (10 CFR 20} proposed protection of human
health standards of 15 mrem/yr in soils above background for radionuclides™ (EPA 1995,
page 25). - -

Subsequent to the Interim Action ROD being issued. the proposed EPA reculation (40 CFR
196} was withdrawn. However, the 100 Area Burial Grounds ROD states “(PJrotection will

be achieved by reducing conicentrations of contaminants in the upper 4.6 meters (15 ft) of soil

exposure scenario. The levels of reduction will be such that for radionuclides the EPA
CERCLA risk range of 107 to 10°® increased cancer risk will be achieved. To address this
objective, the total dose for radionuclides shall not exceed 15 mrem/yr above Hanford site
background for 1,000 years following remediation also, State of Washington MTCA method
B limits for inorganics and organics (See Table 2)” (EPA 2000b, page 19). Cleanup values
are shown in Table 2 on pages 20 and 21 of EPA (2000b). If a waste site is an engineered

~ structure, protection will be achieved by reducing concentrations of contaminants to the
bottom of the engineered structure, if deeper than 4.6 m (15 ft).

WAC 173-340 defines the point of compliance for soil cleanup levels:

"For soil cleanup levels based on hurmnan exposure via direct contact, the point of compliance

shall be established in the soils throughout the site from the ground surface to 15 ft below the -

ground surface. This represents a reasonable estimate of the depth of soil that could be

Remedial Design Report/Remedial Action Work Plan for the 100 Area
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excavated and distributed at the soil surface as a result of site development activities" (WAC .
173-340-74016][cD. ‘ '

2. "Control the sources of groundwater contamination to minimize the impacts to groundwater
resources, protect the Columbia River from further adverse impacts, and reduce the degree
of groundwater cleanup that may be required under future actions." (EPA 1995, page 25;.
EPA 1999, page 26; and EPA 2000b, page 22).

The Interim Action ROD states "(Tjhis RAO will be achieved by protection of groundwater |
that has not been impacted such that contaminants remaining in the soil after remediation do
not result in an adverse impact to groundwater that could exceed maximurm contaminant

levels (MCL) and nonzero [maximum contamination level goals] MCLGs under the Safe |
Drinking Water Act (SDWA). Another consideration for achievement of this RAO is
protection of the Columbia River such that contaminants remaining in the soil after
remediation do not result in an impact to groundwater, and therefore the Columbia River, that
could exceed the Ambient Water Quality Criteria (AWQC) under the Clean Water Act for
protection of fish. Since there are no AWQC for radionuclides, MCLs will be used” (EPA
1995, pages 25 and 26).

The lnterum Action ROD defines the point of compliance for soil cleanup levels protective of ]
groundwater as a designated point of compliance beneath or adjacent to the waste site in
groundwater. Measurement of compliance for protection of the river will be at a near-shore
well, in the downgradient plume. The location and measurement of the point of compliance

is to be defined by EPA and the Washington State Department of Ecology (Ecology).
Monitoring for compliance will be performed at the defined point (EPA 1995, page 25).

The 100 Area Burnial Grounds ROD states “(P)rotection will be such that contaminants |
remaining in the soil after remediation do not resuit in an adverse impact to groundwater
underneath the site that could exceed Maximum Contaminant Levels (MCLS) under the Safe
Drinking Water Act (SDWA)” (EPA 2000b, page 22).

Further, “(Pirotection of the Columbia Rivcr from adverse impacts such that contaminants [
remaining in the soil after remediation do not result in an impact to groundwater and,
therefore, the Columbia River that could exceed the Ambient Water Quality Criteria
(AWQC) under the Clean Water Act for protection of fish. Since there are no AWQC for

radionuclides, MCLs will be used. The protection of receptors (aquatic species, with
emphasis on salmon) in surface waters will be achieved by reducing or eliminating further
contaminant loadings to groundwater such that receptors at the groundwater discharge in the
Columbia River are not subject to additional adverse risks. Each of the reactor areas has an

- extensive well network and monitoring plans that have been approved by the lead regulatory
agency for each reactor Area. Data from the networks is reviewed periodically to assure
adequate information is collected. Any changes to the monitoring plans will require approval
of the lead regulatory agency™ (EPA 2000b, page 22).

3. "To the extent practicable, return soil concentrations to levels thar allow for unlimited future .
use and exposure. Where it is not practicable to remediate to levels that will allow for

Remedial Design Report/Remedial Action Work Plan for the 100 Area
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. _ unrestricted use fn all areas, institutional controls and long-term monitoring will be
required” (EPA 1995, page 26).

This RAO would be achieved by (1) meeting the first two objectives as defined above;
{2) removing waste sites to the bottom of the engineered structure; and (3) providing
institutional controls, as required, in the event that DOE relinquishes the site (see
Section 2.1.2).

The Interim Action ROD also indicates that for establishing numencal remedial action goals I
(RAGs) protective of human health, the RAOs will be met by using the residential exposure
scenario. Removal of soil and debris exceeding human health-based goals and replacement
(i.e., backfilling) with clean material also will meet the objective of protection of ecological
receptors. Note that the top 4.6 m (15 fi) of soil is defined from the ground surface at the

time of disposal (see Table 1-1).

4, "Provide conditions suitable for future land use of the 100 Areas” (EPA 2000b, page 22).

According 1o the 100 Area Burial Grounds ROD, “(T}his RAO would be achieved by ]
meeting the first two objectives as defined above” (EPA 2000b, page 22).

Once RAOs have been identified, it is necessary to develop numerical RAGs for use in remedial
design and to verify that remedial action has achieved the RAOs. The RAO framework involves
the following:

* Calculating contaminant-specific concentrations in soil that correspond to the RAGs for use
in remedial design (see Section 2.1.4)

e - Developing a verification methodology for use in remedial action to determine if residual
concentrations in soil achieve the RAGs (see Section 3.6). '

2.1.2 Remedial Action Goals

Remedial action goals are the contaminant-specific numerical cleanup criteria developed to
ensure that the remedial actions to be implemented will meet the RAOs set forth in Section 2.1.1
and the RODs (EPA 1993, 1997a, 1999, 20002, 2000b). The RAGs are based on applicableor
relevant and appropriate requirements (ARARS), to-be-considered (TBC) information, points of
compliance, and assumed land use for the remedial action identified in the RODs (EPA 1995,
19972, 1999, 20002, 2000b). "

The first RAO will be achieved by meeting the following requirements:

o WAC 173-340-740 values for nonradicactive constituents (Section 2.1.2. 1)
e The EPA proposed standards for radionuclides (Section 2.1.2.2).

Remedial Design Report/Remedial Action Work Plan for the 100 Area
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The second RAO will be achieved by meeting the following requirement:. .
e Protection of groundwater and the Columbia River (Sections 2.1.2.3,2.1.2.4, and 2.1 .2;5)-

The third RAO will be achieved by:

¢ Meeting the requirements to achieve the first two RAOs

e Removing waste to the bottom of the engineered structure when the engineered structure
exceeds the ﬁrst RAQO

¢ Providing institutional controls, as required, while DOE controls the site and in the future in
the event that DOE relinquishes control of the site (see Section 2.1.5).

The fourth RAO will be achieved by:
e Meeting the requirements to achieve the first two RAOQOs,

2.1.2.1 Remedial Action Geals for Nonradioactive Contaminants in Soil. Cleanup standards
for nonradioactive (i.e., inorganic and organic) contaminants in near-surface soil (to a depth of
4.6 m {15 ft] from the ground surface defined as the grade at the time of disposal) are specified
under WAC 173-340 cleanup regulations (WAC 173-340-704 through 706). Method B |
{(WAC 173-340-705) specifies cleanup Ieveis for groundwater, surface water, soil, and air,
assuming a residential exposure scenario.' Cleanup levels for individual hazardous substances
are established using applicable state and federal laws and the risk equations specified in
WAC 173-340-720 through 750. Cleanup levels for individual carcinogens are based on the
upper bound of the estimated excess lifetime cancer risk of one in one million (1 x 109,
Cleanup levels for individual noncarcinogenic substances are set at concentrations that are
anticipated to result in no acute or chronic toxic effects on human health and the environment;
this level corresponds to a hazard quotient of less than one.

'If a waste site involves multiple contaminants and/or multiple pathways of exposure, WAC 173-
340-705 Method B cleanup levels for individual substances must be modified in accordance with
the human health risk assessment procedures outlined in WAC 173-340-708. This modification
of cleanup levels, if necessary, would take place during the verification of site cléanup following
remediation. Under this method, the total excess lifetime cancer risk for a site shall not exceed
one in one hundred thousand (1 x 10'5), and the hazard index for substances with similar
noncarcinogenic toxic effects shall not exceed one (WAC 173-340-705[4]).

Cleanup levels for some contaminants may be less than area background values or required
detection limits (RDLs). Where WAC 173-340 Method B cleanup levels are less than area t
background concentrations, cleanup levels may be set at concentrations that are equal to the '

! Method B is based on a residential land-use scenario, including the potential for a 37-m {12-ft)-deep residential .
basement. It is assumed that deed restrictions or other institational controls would be applied at waste sites as
necessary to preciude direct exposure to residual contaminants in deep soils that might remain onsite.

Remedial Design Report/Remedial Action Work Plan for the 100 Area
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“agreed-upon site or area background concentrations (WAC 173-340-706[1]{a][1]). Area
background for nonradioactive contaminants in soil was characterized for the Hanford Site
(DOE-RL 1995b). Similarly, where WAC 173-340 Method B cleanup levels are less than RDLs P
for nonradioactive contaminants, cleanup levels will default to the RDLs (WAC
173-340-707[2]). Therefore, the cleanup level for an individual inorganic or organic
contaminant in soil reflects the greatest value among the WAC 173-340 Method B cleanup level, ]
the area background concentration, and the RDLs; but in no case shall cleanup levels be greater
than concentrations specified under WAC 173-340 Method C (WAC 173-340- 706 [11{a]). The
WAC 173-340 cleanup levels, Hanford Site-specific background concentrations, RDLs, and
RAGs for nonradioactive contaminants in near-strface soil are presented in Table 2-1._Future .
revisions will review the RDLs to determine if thev should be lowered ag a result of improved
analvtical technology. '

In addition to the cleanup levels for a rural-residential land-use scenario set forth by

WAC 173-340-740(3) , alternative human exposure scenarios, including Native American and
avid recreationalist exposure scenarios, are being developed as part of the 100-B/C Pilot Project.
The 100-B/C Pilot Project is intended to evaluate the protectiveness of human and ecological
receptors as a result of remedial actions taken in the 100-B/C Area. The Tri-Parties anticipate
that the rigk assessment approach and recommendations resulting from the 100-B/C Area Pilot
Project will be used. or revised as necessary, to evaluate protectiveness of human and ecological
receptors in support of a final ROD.

2.1.2.2 Remedial Action Goals for Radionuclide Contaminants in Soil. Remediat action
goals for radionuclide contaminants in soil are based on the EPA draft proposed radionuclide soil
cleanup standards. These proposed standards, as described in the "Notice of Proposed
Rulemaking for Radiation Site Cleanup Regulations” (40 CFR 196), would limit radiation doses
from contaminated sites to 15 mrem/yr above site background levels for 1,000 years following’
the completion of a remedial action. The 1,000-year requirement ensures that the proposed
standard accounts for the decay of radionuclides to danghter products that are more radioactive.
The development of cleanup standards for the 100 Area will not be affected because the principal
radionuclides of concern in the 100 Area (i.e., cobalt-60, cesium-137, europium-152, and
europium-154) do not decay to danghter products that are more radioactve. ‘

The 15-mrem/yr proposed standard corresponds to a lifetime increased cancer risk of 3 x 107,
based on the following assumptions: :

o The future land use will be residential {includes irrigation).

» Future residents are potentially exposed for 30 years.

e Potential exposure pathways are considered in 'asséssing exposure to future residents. (The
" exposure pathways considered are external exposure, inhalation, crop ingestion, meat .

ingestion, fish ingestion, drinking water ingestion, and soil ingestion.)

The 15 mrem/yr standard falls within the range of other radiation protection standards
promulgated by the EPA; for example, standards employed under the Uranium Mill Tailings
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Radiation Control Act of 1978 and the “National Emissions Standards for Hazardous Air .
Pollutarts" (NESHAP) (40 CFR 61). ' oo

Limiting exposure levels to 15 mrem/yr above background acknowledges that background varies
from site to site. Radionuclide measurement techniques must distinguish site contamination

from naturally occurring radionuclides. The principal radionuclides of concern in the 100 Area
(e.g.; cobalt-60, cesium-137, and europium-154) are present at very low concentrations in
background soils. Radionuclides that pose the largest contributions to background dose (such as
potassium-40, uranium-238 + daughter, and thorium-232 + daughter) generaily are not

considered contaminants of potential concern for purposes of remedial action. Background
concentrations of radionuclides in soils at the Hanford Site were published (DOE-RL 1996b).

To determine when remedial action has achieved the 15 mrenm/yr cleanup level, radionuclide
concentrations (pCi/g) in soil must be converted to a dose rate {mrem/yr) using a dose

assessment model. The RESidual RADioactivity (RESRAD) model was selected as the dose
assessment model for generating R AGs for radionuclide contaminants in soil and for verifying

that concentrations remaining after remedial action achieve the 15 mref/yr cleanup tevel. The

- RESRAD model was developed by Argonne National Laboratory (ANL 2002) to implement |
DOE guidelines for residual radioactive material in soil. The RESRAD model has been accepted
by EPA and Ecology for performing dose assessments to support the 15 mrem/yr standard. The
most current version of RESRAD will be used for conducting dose assessments.

The use of a dose assessment model requires specification of pathways of exposure to a
hypothetical receptor of radionuclides present in the soil, and development of assumptions and ~
input parameters for estimating exposures and doses to the receptor from radionuclides in the

.soil. Specific RESRAD input parameters used to calculate the RAGs for radionuclide
contaminants in soil are listed in Table B-1 in Appendix B.

The RESRAD model was used to calculate concentrations of individual radionuclides in soil
that correspond to a dose rate of 15 mrem/yr. Sin gle radionuclide soil concentrations -
corresponding to a 15 mrem/yr dose, Hanford Site-specific background concentrations, RDLs,
and RAGs for radionuclides in near-surface soil are presented in Table 2-2. As was the case for
nonradioactive contaminants in soil, the cleanup level for an individual radionuclide contaminant
in soil reflects the greatest value among the single radionuclide soil concentration corresponding
to a 15 mrem/yr dose, the area background concentration, and the RDL.

The values in Table 2-2 assume that a single radionuclide contributes the entire dose and were

calculated using generic site model input parameters; therefore, these values are intended for use

in estimating contamination volumes, screening field sampling and analytical data, and guiding

. remediation. They are not intended to represent final cleanup concentrations to be achieved by

remedial action at a particular site. The expectation is that most sites will have multiple

radionuclides driving the cleanup; therefore, a cumulative dose of 15 mrem/yr would potentially

result in individual radionuclide concentrations that are lower than the values presented in

Table 2-2. During the verification process, site-specific input parameters will be used in the

RESRAD model to verify that residual radionuclide concentirations achieve the cleanup standard. .
Section 3.6 describes the goals attainment process in defail. ]
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2.1.2.3 Remedial Action Geals for Nonradioactive Contaminants in Water — Protection of
Groundwater/Columbia River. Remedial action goals for nonradioactive contaminants in
water, protective of groundwater, are based on MCLs and WAC 173-340-720(3) levels. For |
-each nonradioactive contaminant, protection of groundwater is achieved by identifying the most
restrictive contaminant-specific value from these standards as the cleanup level.

Remedial action goals for nonradioactive contaminants in water, protective of the Columbia

River, are based on MCLs, WAC 173-340-730(3) levels, AWQC, and the State of Washinglon's I
Surface Water Quality Standards. For each nonradioactive contaminant, protection of the
Columbia River is achieved by identifying the most restrictive contaminant-specific value from
these standards as the cleanup level._Future revisions will optimize the RDLs tor specific
contaminants based on Data Quality Assessment results and improved znalytical technology.

2.1.2.4 Remedial Action Goals for Radionuclide Contaminants in Water — Protection of
Groundwater/Columbia River. As amended in 1986, the SDWA seeks to protect public water
supply systems through the protection of groundwater. Any radioactive substances that may be
found in water are regulated under the SDWA. The "National Primary Drinking Water
Regulations" (40 CFR 141) specify MCLs for radionuclide contaminants in drinking water. In
addition, DOE Order 5400.3 establishes derived concentration guidelines (DCGs) for alpha
emitters. Remedial action goals for radionuclide contaminants in water, protective of both
surface water and groundwater, are based on achieving the MCL. Although some of the -
following information is not applicable to the current contaminants of concern (COCs), a
complete discussion of the MCLs for radionuclides in water is presented.

Current MCLs for radionuclides are set at 4 mrem/yr for the sum of the doses from beta particles
and photon emitters, 15 pCi/L for gross alpha particle activity (including radium-226, but
excluding uranium and radon), and 5 pCi/L for combined radium-226 and radium-228 (40 CFR
141.66). The MCLs for strontium-90 and tritium are 8 pCi/L. and 20,000 pCi/L, respectively

(40 CFR 141.66). The MCL for total uranium is 30 pg/L, (40 CFR 141.66). The current MCLs
for beta emitters specify that the MCLs are to be calculated based on an annual dose equivalent

of 4 mrem to the total body or any internal organ. It is further specified (40 CFR 141.66) that the
calculation is to be performed on the basis of a 2-I/day drinking water intake using the

168 hours data listed in Maximum Permissible Body Burdens and Maximum Permissible
Concentrations of Radionuclides in Air or Water for Occupational Exposure (NBS 1963). For

the following radionuclides 1/25th of the DOE DCG published in the Interim Action ROD (EPA |
1995) is the most stringent applicable standard for drinking water: americium-241, '
plutonium-238, plutonium-239/240, and thorium-232. In these cases, 1/25th of the DCG is
adopted as the RAG in water rather than the MCLs promulgated in 40 CFR 141.66.

Remedial action goals for groundwater and those protective of the Columbia River.are presented
in Tables 2-3 and 2-4, respectively.

2.1.2.5 Remedial Action Goals for Residual Contaminants in Soil — Protection of
Groundwater/Columbia River. Residual contaminants remaining in soil after remediation
must be at levels such that concentrations of contaminants reaching the unconfined aquifer and,
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eventually, the Columbia River, by migration through the soil column do not exceed RAGs .
‘considered protective of groundwater and the Columbia River (Sections 2.1.23and 2.1.2.4;
Tables 2-3 and 2-4).

Groundwater Protection — Nonradioactive Contaminants. For nonradioactive contaminants,
WAC 173-340-740(3)(a)(i1)(A). Janvary [996. specifies that concentrations of residual |
contaminants are considered protective of groundwater at levels equal to or less than 100 times

the groundwater cleanup levels established in accordance with WAC 173-340-720 (i.e., the

RAGs presented in Table 2-3), unless it can be demonstrated that a higher soil concentration 1s
protective of groundwater at the site. This approach is applied to nonradioactive contaminants as l
the first step in calculating residual soil concentrations that are protective of groundwater. If
residual concentrations exceed cleanup levels calculated using this approach, site-specific |
meodeling will be performed to provide a refinement on contaminants found to simulate actual
conditions at the waste site._Future revisions will review the RDLs to determine if they should

be lowered as a result of improved analytical technology.

Groundwater Protection — Radionuclide Contaminants. WAC 173-340-740(3)(a)(ii)(A}
does not apply to residual radionuclide contaminants. For radionuclides, groundwater protection
is demonstrated through technical evaluation using RESRAD. The RESRAD model is used to
demonstrate whether specific radionuclides will reach the groundwater within 1,000 years (the . [
time period specified in the EPA proposed rule for radionuclide cleanup) and, if so, what
groundwater concentrations would occur. The RESRAD input parameters used in the modeling
are presented in Table B-1, Appendix B. A description of the modeling methodology is
presented in Appendix C. The RESRAD model is used in conjunction with a contaminant-at-
depth profile to calculate values protective of groundwater. Table 2-5 lists contaminant-specific
concentrations in soil that achieve protection of groundwater (i.e., that achieve groundwater
RAGS) for those residual soil contaminants that the RESRAD model predicted will reach
groundwater. The values in Table 2-5 are based on the generic site model illustrated in Figure C-
1 of Appendix C. Site-specific RAGs that achieve protection of groundwater will be calculated
.using site-specific information. '

Columbia River Protection - Nonradioactive and Radionuclide Contaminants. To achieve
protection of the Columbia River, the calculation of RAGs for residual soil contamination must
consider two additional contaminant transport steps beyond the migration of contaminants

through the soil column and their subsequent leaching into groundwater. The additional
contarninant transport steps are (1) the transportation, from beneath the waste site to near-river
wells (the point of compliance), of contaminants that have leached to groundwater; and (2) the
mixing of groundwater contaminant concentrations with river water within the substrate at the
groundwater/river interface. The mode] that addresses these two steps is the dilution/attenuation
factor (DAF) model, suminarized in Appendix D. This model accounts for the time required for

a contaminant to travel through the groundwater underlying a site to the river, radionuclide decay
during that travel time period, and a 1:1 dilution factor applied to contaminant concentrations
measured in near-river wells (to account for the difference in concentration between the

near-river well and the substrate at the groundwater/river interface). In evaluating contaminant
transport time, the model uses a 1,000-year period (starting from site closeout) and considers the .
effect of retardation as contaminants move from under the waste site to the river. As appropriate, -
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. dilution factors greater than 1:1 will be evaluated on a constituent-specific basis using Hanford
Site data._Future revisions will review the RDLs and MDAs to determine if they should be
lowered as a result of improved analvtical technology.

To be consistent, the same methodology applied to residual soil contamination to ensure

protection of the groundwater was applied to ensure protection of the Columbia River. For
residual nonradioactive contaminants, protection of the river is achieved by reducing
concentrations remaining in soil after remediation to concentrations less than or equal to

100 times the RAG after the DAF has been applied. If residual contaminant concentrations
exceed river protection cleanup levels calculated using this approach, site-specific modeling will |
be performed to provide a refinement on contaminants found to simulate actual conditions at the
waste site.

For residual radionuclide contaminants that reach groundwater within 1,000 years, as
demonstrated by RESRAD modeling, protection of the river is achieved by reducing
concentrations remaining in soil after remediation to concentrations less than or equal to the
value calculated by RESRAD to achieve the RAG after the DAF has been applied. Table 2-6
lists the RAGs after the DAF has been applied and the contaminant-specific concentrations in
soil that achieve protection of the Columbia River for those residual soil contaminants that the
RESRAD model predicted will reach groundwater. The values in Table 2-6 are based on the
generic site model illustrated in Figure C-1 of Appendix C. Site-specific RAGs that achieve
protection of groundwater will be calculated using a site-specific contaminant-at-depth profile.

2.1.3 Application of Remedial Action Goals

The decision process for determining the extent of remediation of the waste sites will incorporate
site-specific factors. The waste sites are represented by the following three general categories.
The application of RAGs to meet RAOs for each site category is discussed below.

o Shallow sites: For shallow sites, where the entire engineered structure, soil, or debris
contamnination is present within the top 4.6 m (15 ft), RAOs will be achieved when
(1) contaminant concentrations are demonstrated to be at or below RAGs based on WAC
173-340-740(3) and the 15 mremy/yr standard assuming no land-use restrictions (i.e.,
residential scenario), and (2) contaminant concentrations meet RAGs that provide protection
of groundwater and the Columbia River,

¢ Intermediate sites: For sites where the engineered structure and/or contaminated soil and
debris begin above 4.6 m (15 ft) and extend to below 4.6 m (15 ft), the engineered structure,
at a minimum, will be remediated to achieve RAOs. Remedial action objectives will be
achieved when (1) contaminant concentrations are demonstrated to be at or below RAGs
based on WAC 173-340-740(3) and the 15 mrem/yr standard assuming no land-use o
restrictions (i.e., residential scenario), and (2) contaminant concenirations meet RAGs that
provide protection of groundwater and the Columbia River. Any residual contamination

. present below the engineered structure shall be subject to the same evaluation as that used {or

deep sites.
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s Deep sites: For deep sites, where contamination begins at 4.6 m (15 ft) below the surface, _ .
RAGs protective of groundwater and the Columbia River must be met. The extent of
remediation will be determined by evaluating several factors. These factors include the
reduction of risk by decay of short-lived (half-life of less than 30.2 years) radionuclides,
protection of human health and the environment, remediation costs, sizing of the
Environmental Restoration Disposal Facility (ERDF), worker safety, presence of ecological
and cultural resources, the use of institutional controls, and long-term monitoring costs.
These "balancing factors” are discussed further in Section 2.1.5. The contaminant levels
remaining at these sites must be protective of groundwater and the Columbia River.

| 2.1.4 Ceontaminant-Specific Concentrations in Soil

As discussed in Section 2.1.1, representative contaminant-specific concentrations in soil have
been calculated that correspond to the RAGs described in Section 2.1.2. These
contaminant-specific concentrations are used as follows:

e To identify target volumes in soil that require remediation for purposes of remedial design

o To identify minimum guoantitation ltmits for contaminants in soil that must be achieved by
analytical systems used during remedial action

e To provide "lookup" values for use in the field to rapidly evaluate analytlcal data collected
during remedial action.

These contaminant-specific concentrations correspond to the RAGs, but are not intended for use

in verifying that remedial action is complete at a site. The concentrations represent values that
individually equate to WAC 173-340 values or 15 mrem/yr dose rate. For radionuclides, the |
expectation is that most sites will have multiple radionuclides driving the cleanup; therefore, a
cumulative dose of 15 mrem/yr would potentially result 1n individual radionuclide concentrations
that are lower than these "lookup” values. The process for developing and using these
contaminant-specific concentrations is presented in Figure 2-1. The verification process is

further defined in Section 3.6. A summary of all representative lookup values can be found in
Table 2-7.

2.1.5 Balancing Factors

Based on existing knowledge, it is possible that residual wastes may remain in place at sites

where (1) contamination begins at depths below 4.6 m (15 ft), (2) residual soil contamination is
present below 4.6 m (15 ft) or the engineered structure, or (3) marginally contaminated material

is present. The Interim Action ROD provides a decision framework to evaluate leavin g some I
contamination in place: ; '

"The decision to leave wastes in place at such sites will be a site-specific determination made

during remedial design and remedial action activities that will balance the extent of

remediation with protection of human health and the environment, disturbance of ecological .
and cultural resources, worker health and safety, remediation costs, operation and
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. maintenance costs, and radioactive decay cf short-lived (haIf life less than 30.2-years [e.g.,

' 7Cs} radionuclides). The application of the criteria for the balancing factors, the process for
determining the extent of remediation at deep sites, and the public involvement process
during such determinations shall be specified further in the Remedlal Design Report” (EPA
1995)

In addition to the seven balancing factors identified above, the section of the Interim Action
ROD entitled "Scope and Role of Response Action Within Site Strategy" identifies three
additional factors: sizing of the ERDF, the use of mst1tut10nal controls, and long-term
monitoring costs.

The balancing factors can be divided into two categories: (1) factors affecting the size of the
excavation and (2) factors associated with cost. Three of the balancing factors — minimizing
disturbance of cultural or ecological resources, minimiizing the size of the ERDF (minimize
waste volume), and protecting worker health and safety - weigh in favor of minimizing
excavation size. The other balancing factors suggest that the extent of remediation and
associated costs be weighed against the reliability and cost of institutional controls. The two
categories, when weighed with protection of human health and the environment, lead to the -
following conclusions:

o Contaminant concentrations below 4.6 m (15 ft} or below the engineered structure will be
required to meet the criteria for protection of the groundwater and the Columbia River, as
stated in RAO number 2'in Section 2.1. For residual contamination below 4.6 m (15 ft) or
below the engineered structure shown to impact groundwater or the Columbia River, the

‘balancing factors may be invoked.

o Radioactive contaminants present below the 4.6-m (15-ft) level will be required to be equal
to or below concentrations so that the external radiation to a potential receptor in a basement
3.7 m (12 ft) below ground (in combination with radiation exposure from other contaminant
pathways) is below 15 mrem/yr. -

e In the event that DOE relinquishes full control of the site, deed restrictions will be applied as
necessary to prohibit excavation and drilling below the 4.6-m (15-ft) level in those cases
where contaminants meet the required groundwater/river protection cleanup goals but exceed
concentrations that are protective for direct exposure.

» For areas where lateral movement of contaminants, low radionuclide levels, or small
quantities of disposed waste would generate marginally contaminated material to be disposed
at the ERDF, or where it can be demonstrated that radionuclide concentrations will result in
achieving an acceptable risk range within a reasonable period of time, the balancing factors
may be invoked.

In the event that the consideration of balancing factors results in a recommendation to leave
. contaminated soils or debris in place at a waste site at levels that exceed the RAOs, the Interim -
Action ROD states that the Tri-Parties will initiate public involvement prior to making a decision
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to leave contamination in place. The process Wiii be as described for an ESD in the Tri-Party .
" Agreement Community Relations Plan. ' '

Deed/lease restrictions or other institutional controls and long-term monitoring may be required
to prevent human exposure t0 groundwater and/or contaminated soils or interference with the
integrity of the cleanup action for any site. Potential deed restrictions could prohibit the drilling
of any well to groundwater or any activity that would result in soil disturbance greater than 3.7 m
(12 ft) below the surface. The requirement for deed/lease restrictions will be documented in'the
site closeout verification package (see Section 3.7, CERCLA Cleanup Documentation”) and
executed in accordance with DOE land release policy (see Section 3.8, "Site Release"). Public
comment would not be sought for deed/lease restrictions deemed necessary to preévent.
interference with the integrity of the cleanup action.

2.1.6 Applicable or Relevant and Appropriate Requirements

The "National Oil and Hazardous Substances Contingency Plan" (NCP) (40 CFR 300) and the
RODs (EPA 1995, 1997a, 1999, 2000a, 2000b) require that the remedial actions described in this
document comply with the ARARs established in the RODs. The purpose of this section is to-
discuss how each of the ARARs identified in the RODs will be met during remedial action. The
'discussions of ARAR compliance in this section apply to all waste sites in the RODs because
these waste sites are currently the only sites for which detailed remedial action plans and
specifications have been prepared. As detailed plans and specifications are prepared for
subsequent groups of sites, compliance with ARARs will be evaluated, and this section may be
revised as necessary (o incorporate any new activities that are subject to the ARARs.

All activities associated with the remedial action forthe source area sites covered under the
RODs (EPA 1995, 1997a, 1999, 2000a, 2000b) will occur onsite, as that term is defined under
the NCP. As a result, the remedial actions described in this document need only meet the
substantive requirements of the ARARSs established in the RODs.

If any requirement that would be applicable or relevant and appropriate for the selected remedial
action is promulgated subsequent to the RODs (EPA 1995, 1957a, 1999, 2000a, 2000b) being
signed, EPA will review the requirement and determine whether the selected remedy is still
protective in light of the new requirement This determination will be documented in the
Administrative Record. :

2.1.6.1 Chemical-Specific ARARs. Chemical-specific ARARs are typically health- or
risk-based numerical regulatory values or methodologies that are applied to site-specific media
and used to establish remedial action cleanup criteria. As discussed in Section 2.1.1, the
chemical-specific ARARs identified in the RODs (EPA 1995, 19972, 1999, 2000a, 2000b) are as
follows:

e WAC 173-340 (WAC 173-340-360 and WAC 173-340-700 through 760} |

e Non-zero MCL goals and MCLs promulgated under the SDWA (40 CFR .141). and/or by the. . '
- State of Washington (WAC 246-290) (the Interim Action ROD does not include the State of - ]
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Washington’s drinking water regulations as an ARAR,; however, since the authority to
implement the SDWA has been delegated to the state by the EPA, the state’s regulatxons are.
considered to be an ARAR for the purpose of this RDR/RAWP)

e The AWQC developed under the Clean Water Act (Section 304) and/or promulgated by the
State of Washington (WAC 173-200 and 201)

. The Toxic Substances Control Act (15 U.5.C. 2601, implemented via 40 CFR 761).

The application of these ARARs for establishing the contaminant-specific RAGs for the source
area sites covered under the RODs (EPA 1995, 1997a, 1999, 2000a, 2000b) is described in
Section 2.1.1.

The RODs identify two chemical-specific ARARSs in addition to those lsted above:

» "National Primary and Secondary Ambient Air Quality Standards" (40 CER 50)
o "National Emissions Standards for Hazardous Air Pollutants” (40 CER 61).

- National Emissions Standards for Hazardous Air Pollutants (NESHAPs) (40 CFR 61),
State of Washington, “Department of Health” (WAC 246-247). The NESHAPs
documentation specifies that airborne emissions from all combined operations at the Hanford
Site may not exceed 10 mrem/yr effective dose equivalent to the hypothetical offsite maximally
exposed individual. The radionuclide emission standards apply to any fugitive, diffuse, and
point-source air emissions of radionuclides generated during excavation or treatment of
contaminated soil. WAC 246-247 requires monitoring when there is any nonzero potential to
emit airborne radionuclides. WAC 246-247 also requires the application of best available
radionuclide control technology if the potential exists for any nonzero radioactive emissions.
Standard construction techniques such as using water spray to control fugitive emissions of
contaminated dust and particulates will be used.

National Primary and Secondary Ambient Air Quality Standards (40 CFR 50). Authority
to implement the national air quality standards has been delegated to the state of Wasmngton and
is implemented in WAC 173-400. It establishes standards and control requirements for air

- contaminants including particulates, lead, and dust. WAC 173-400 requires that as long as
ernissions do not impact any nonattainment areas, control consists only of reasonable precautions
to prevent the release of air contaminants. The standard construction tcchmques that will be
employed during excavation and treatment are reasonable precauuons

2.1.6.2 Action-Specific ARARs. Action-specific ARARs typically are technology- or
activity-based regulatory requirements or limitations that are triggered by a particular action such
as excavation, transport, and/or disposal of hazardous waste. The action-specific ARARs -
established in the RODs are identified below, along with a discussion explaining how the -
ARARs wﬂl be met during remedial action implementation.

WAC 173-340_Cleanup Regulations. A}though WAC 173-340 is primarily a chemical-specific |
ARAR, because it establishes numerical concentration values and methodologies used for
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deriving cleanup goals, the regulation does include requirements that cleanup of, and residual . '
contamination remaining in, one site medium (e.g., soils and groundwater) do not impact other

media, either onsite or offsite (WAC 173-340-700 [41{b] and [71[h]). These requirements will be

met by establishing soil cleanup levels that are protective of groundwater and the Columbia

River (see Section 2.1.1), by monitoring air emissions during remediation, and by implementing

dust-control measures, as necessary, based on air emissions monitoring.

State of Washington Dangerous Waste Regulations (WAC 173-303). The EPA has delegated
the anthority to implement the Resource Conservation and Recovery Act of 1976 (RCRA) to the
state of Washington. As a result, the regulations promulgated by the state to implement RCRA
(the "Dangerous Waste Regulations") are the primary ARARSs for hazardous and dangerous -

waste generated during the remedial action. Activities performed to comply with the state
regulations will also comply with the federal RCRA regulations specified in the RODs. ,

e "Designation of Dangerous Waste'' (WAC 173-303-070). This section of Washington
State's waste regulations specifies that the procedures will be used to determine if wastes
generated during the remedial action classify as dangerous or extremely hazardous wastes,
The designation procedures cover both RCRA hazardous wastes (i.e., ignitability,
corrosivity, reactivity, toxicity characteristic wastes, and listed wastes) and state-only
dangerouns wastes (i.e., wastes that meet the criteria for toxic or persistent, dangerous wastes).
Based on a reasonable search of historical documents and an evaluation of analytical data, it -
has been concluded that the waste sites contain no listed hazardous wastes or state-only
dangerous wastes, However, certain sites may contain effluent sludges and debris with metal
concentrations high enough that they would "fail” the toxicity characteristic leachate
procedure (TCLP) test and would be classified as toxicity characteristic wastes. In addition,
based on experience at some waste sites, solid metals such as lead bricks might be,
encountered that would fail the TCLP test and would be designated as dangerous waste.

e "Land Disposal Restrictions" (WAC 173-303-140). Washington State’s land disposal
restriction (LDR) regulations incorporate the Federal RCRA 1.DR requirements set forth in
. 40 CFR 268 and also establish LDRs for certain state-only dangerous wastes such as wastes

that are classified as extremely hazardous and carbonaceous/organic wastes. As discussed
above, it currently is anticipated that the only wastes generated during the-remedial actions
that would be subject to LLDRs would be toxicity characteristic wastes. When LDR wastes
are encountered, the requirements of 40 CFR 268 will be applied. A contingency plan
addressing how LDR wastes will be handled during the remedial action has been prepared
(BHI 1995). The contingencies shall be addressed at the time the LDR is encountered.

¢ '""Use and Management of Containers" (WAC 173-303-630). The LDR regulations
contained in 40 CFR 268.50 require that wastes that have been taken out of the area of
contamination (AOC) and are subject to LIDRs be stored only in containers, tanks, or
buildings. Of these three storage options, container storage would be the only practical
method for storing toxicity characteristic soil and debris. The LDR contingency plan
describes how the storage requirements will be met (BHI 1995). ' .
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o "Tank Systems" (WAC 173-303-640), “RCRA Standards for Tank Systems Units”
{40 CFR 264, Subpart J). The remedial actions described in this report will not require the
use of tanks to store or treat hazardous wastes,

o "Miscellaneous Units"' (WAC 173-303-680), “RCRA Standards for Miscellaneous
Treatment Units” (40 CFR 264, Subpart X).” As explained in Section 2.1.7, treatment for
volume reduction is not anticipated at this time. As a consequence, the remedial actions
described in this report are not envisioned to require the use of miscellaneous units to store or
treat hazardous wastes. '

Hazardous Materials Transportation Act (49 US.C. 1801-1813), “Requirements for the
Transportation of Hazardous Materials™ (49 CFR Parts 100 to 179). The ROD:s establish
the U.S. Department of Transportation (DOT) requirements for the transportation of hazardous
materials as an ARAR for offsite shipments of hazardous wastes. Currently, all hazardous waste
shipments are anticipated to be onsite (from the source area sites to ERDF),

"Minimum Standards for Construction and Maintenance of Wells” (WAC 173-160 and.

162). Washington State’s "Minimum Standards for Construction and Maintenance of Wells"
specifies standards for the construction, operation, and abandonment of resource protection (i.e.,
monitoring) wells. Groundwater monitoring and remediation are addressed under a separate OU
from the 37 potential source area sites covered under the RODs. Because of this, the remedial |
- actions described in this report currently do not include source area, site-specific monitoring well
installation. However, if hazardous substances are left in place through application of the
balancing factors, and groundwater monitoring at the specific site is required as a consequence, a
well installation and monitoring plan will be prepared as required to meet the ARAR.

2.1.6.3 Location-Specific ARARs. Location-specific ARARs are restrictions placed on
hazardous substance concentrations or remedial actions based on the specific location of the- -
substance or action. The location-specific ARARs established in the RODs (EPA 1995, 19973,
1999, 20004, 2000b} and ESD {(EPA 2004} are discussed below.

Archaeological and Historical Preservation Act (16 U.S.C. 469}, The Archaeological and
Historical Preservation Act requires that remedial actions at the source area sites do not cause
the loss of any archaeological or historic data and that any archaeological or historic data must be
preserved. There are no known archaeological or historic artifacts within the proposed
"footprints” for the waste site excavations. If any are encountered during excavation, the
appropriate authorities will be notified and the artifacts will be preserved. Consideration of
archaeological and historic data is included in the balancing factors that will be evaluated if
excavations need to be extended beyond those currently planned.

National Historic Preservation Act (16 U.S.C. 470 et. seq., 36 CFR 800). The National
Historic Preservation Act requires that agencies undertaking projects must evaluate impacts to
properties listed, or eligible for inclusion, on the National Register of Historic Places. There are
no known historically significant properties within the proposed "footprints” of the waste site
excavations. Consideration of such properties is included in the balancing factors that will be
evaluated if excavations need to be extended beyond those currenily planned.
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Migratory Bird Treaty Act (16 U.S.C. 703 et seq., 50 CFR Parts 10-24}. These requirements

are applicable to the protection of migratory bird species associated with the 100 Area. The
- remedial action will comply with these requirements by following guidance prescribed in the
Mitigation Action Flan for the 100 and 600 Areas of the Hanford Site (DOE-RL 2001 a) ani

through the performance of sjte-specific ecological resource reviews prior to remedial action as
prescribed in this RDR/RAWP,

“Compliance With Floodplain/Wetlands Environmental Review Requirements” (10 CFR

- Part 1022) and “Procedures for Implementing the Requirements of the Council on

Environmental Quality on the National Environmental Policy Act” (40 CFR Part 6.

Appendix A) . These requirements address floodplain protection and are applicable to 100 Area

sites located within the Columbia River floodplain. Actions taken within a floodplain must be

conducted in a manner that avoids adverse impacts, minimizes potential harm, and restores and

- preserves patural and beneficial values. Actions required by the RODs (backfilling,
revegetation. resource protection, and mitigation) are expected to satisfy these requirements. -

Endangered Species Act of 1973 (16 U.S.C. 1531 et. seq., 50 CFR Paris 200 and 402). The
Endangered Species Act requires that federal agencies consult with the Department of Interior to
ensure that actions they authorize, fund, or implement do not jeopardize the continued existence
of endangered or threatened species or adversely affect their critical habitat. Because several
listed and candidate endangered or threatened species have been identified in and around the
Hanford Site, the remedial actions described in this document will be managed so that these
species existence will not be jeopardized, or will their habitat be adversely affected.

Native American Graves Protection and Repatriation Act (25 U.S.C, 3001) is applicable to any |
sites should Native American remains be found.

2.1.6.4 Other Criteria, Adviseries, or Guidance to Be Considered. To-be-considered
information generaily consists of federal, state, and local criteria, advisories, and proposed
standards that are not legally binding (i.e., are not promulgated regulations), but that may be
useful in establishing cleanup goals or remedial altematives that are protective of human health
and the environment. The TBCs identified in the RODs (EPA 1995, 1997a, 1999, 2000a, 2000b)
are discussed below.

“Ecology recently promulgated (February 12, 2001) terrestrial ecological evaluation procedures as
part of its revision to the WAC 173-340 cleanup regulation (WAC 173-340-7490). These
procedures, along with the DOE Technical Standard A Graded Approach for Evaluating
Radiation Doses to Aquatic and Terrestrial Biota (DOE 2002) and the EPA Ecological Risk
Assessment Guidance for Superfund: Process for Designing and Conducting Ecological Risk
Assessments (EPA 1997b), will be considered as part of a multi-year risk assessment pilot study
that is currently in progress. '

Recent Tri-Party Agreement renegotiations (Klein 2002) established a commitment to conduct a
pilot risk assessment in the 100-B/C Area. This pilot assessment is currently under way and will | .

be a multi-year effort targeted for completion in 2005 (see Table 3-1 and Figure 3-2). The pilot
project, which is evaluating the effectiveness of remedial actions for the protection of human and |
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ecological receptors in the 100-B/C Area, will result in methodology and recommendations that
will feed into the post-cleanup risk assessment for the 100 Area. Coordination with DOE, EPA,
Ecology, and the Natural Resource Trustee Council will ensure a consensus approach to the
management of post- remed1at10n risks that address ecological as well as hurnan health

: protecuon

In addition, the Tri-Parties have agreed that the outcome of the 100-B/C risk assessment will be
used to establish and refine the framework for the final RI/FS and ROD:s for the soil sites. The
assessment also addresses issues related to groundwater exposure scenarios along the Columbia
River near-shore and riparian zones. This information will be available for use in the 100-BC-5
Operable Unit remedial investigation/feasibility study.

EPA Draft Proposed Rulemaking for Cleanup of Radionuclides in Soils to 15 mrem/yr
above Natural Background (40 CER 196). The soil cleanup standard of 15 mrem/yr above
natural background proposed by the EPA has been specified in the Interim Action ROD as the
RAG for soil cleanup that is protective of human health from exposure to radionuclides.
Subsequent to this ROD being issued, the draft regulation was \,mhdmwn See Section 2.1.1 for
- further discussion.

ERDF Waste Acceptance Criteria. Waste acceptance criteria {e.g., concentration limits and
waste form limitations) have been developed for the ERDF and are provided in Environmenial
Restorarion Disposal Facility Waste Acceptance Criteria (BHI 1998). This document provides
the primary requirements that must be met in order for waste to be accepted at the ERDF. It also
cites specific regulations to direct the user to the level of detail necessary for criteria
implementation.

EPA Radiation Protection Guidance for Exposure to the General Public (59 FR 66414).
The EPA has issued guidance recormmending that nonmedical radiation doses to the general
public from all sources and pathways not exceed 100 mrem/yr above background. The guidance
also recommends that radiation doses from individual sources or pathways be lower. Cleanup to
the 15 mrem!yr RAG will meet these recommendatmns

The Future for Hanford: Uses and Cleanup, the Final Report of the Hanford Future Site
Uses Working Group (December 1992). The RAQ of cleanup to an "unrestricted status” is
based on the recommendations in this document. - '

Record of Decision: Hanford Comprehensive Land Use Plan Environmental Impact
Statement (Federal Register{Vol. 64, No. 218, November 12, 1999). The final selected land
uses for the 100 Areas are recreation, conservation, and preservation. The 100 Area cleanup
scenarlio 18 consistent with the land-use plan.

2.1;7 Alternative Description

The selected remedy specified in the RODs (EPA 1995, 1997a, 1999, 2000a, 2000b) is remove
and dispose at ERDF, with treatment, as appropriate or required.

Remedial Design Report/Remedial Action Work Plan for the 100 Area
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Appropriate treatment, as described in the Interim Action ROD, is soil washing or thermal
desorption to “minimize the amount of material to be transported to the ERDF for disposal.”
However, as described in the following paragraphs, evaluations of existing historical and
analytical data and technology demonstrations have resulted in the conclusions that soil
treatment for volume reduction will not be appropriate at this time.

Required treatment is any treatment required to comply with legal requirements. Of primary
concern are LDR-related treatment requirements.

* Thermal desorption: The Interim Action ROD requires that, as appropriate, wastes

contaminated with organic chemicals be treated using thermal desorption to reduce volumes
requiring disposal in the ERDF. The ERDF ROD Amendment allows for treatment at ERDF.
Also, if concentrations of organic chemicals exceed the ERDF waste acceptance criteria or
LDR criteria, then thermal desorption would be required. However, evaluation of existing
historical and analytical data indicates that organic chemicals are not expected at the 100
Area waste sites-nor are concentrations likely to be in excess of the ERDF waste acceptance
criteria. Therefore, thermal desorption will not be included in the detaileéd design for
remedial action.

Soil washing: The Interim Action ROD requires that, as appropriate, contaminated soils be
treated using soil washing to reduce volumes requiring disposal in the ERDF. A soil washing
pilot plant was constructed in the 100-DR-1 OU, and a treatability test was performed to
investigate the feasibility of soil washing (DOE-RL 1995c). Using data from the test, DOE
performed a comprehensive economic analysis to compare the relative costs of soil removal
and direct disposal in ERDF with soil removal, soil washing, and disposal of the
contaminated fraction in ERDF. The report documenting the analysis (BHI 1995) concluded
that removal and disposal is less expensive than removal, soil washing, and disposal,
although the difference between the two alternaives is small and within the estimated margin
of error of the estimate. Fundamentally, the projected reduction in volumes requiring
disposal at the ERDF (and associated cost savings) do not offset the extra costs of
constructing and operating the soil washing facility. The report recommended that soil |
washing not be included in remedial action plans at this time and that actual remedial action
costs be monitored and incorporated into a future update of the economic model. The ROD
Amendment (EPA 1997a) also recognizes the results of the soil volume reduction treatability
studies that indicate soil washing for volume reduction is not cost effective. Therefore, this
treatment step will no longer be retained as an option for the 100 Area radioactive liquid
effluent disposal sites.

Required treatment: Treatment will be required for LDR material unless a treatability
variance or ARAR waiver is requested by DOE and approved by the regulatory agencies.
The expected condition is that toxicity characteristic suspect waste may exist. If LDR wastes

- are encountered, the requirements of 40 CFR 268 will be applied. A contingency plan
addressing how LDR wastes will be handled has been prepared (WAC 173-303). Should
L.DR material be encountered, it will be temporarily stored within the AOC and disposed of
in accordance with applicable regulations (Section 2.1.6.2). The contingency plan will be
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implemented if and when LDR wastes are detected. If treatment is requlred to address L.DR
wastes, DOE will obtain regulatory agency approval.

The Interim Action ROD presented the selected interim remedial actions for 37 high-priority - |
waste sites that received liquid radicactive effluent discharges in the 100-BC-1, 100-DR-1, and
100-HR-1 OUs. This document introduced the “Observational Approach™ and “Plug-in
Approach” as innovative means to remediation of the individual waste sites and an enhancement

to the selected remedy. The Observational Approach allowed for remediation of waste sites with
limited mformatlon using a “test as you go” approach to determine the nature and extent of
contamination until cleanup goals have been met. The Plug-in Approach allowed the-analogous
site approach to be used for selection of the same remedy at multiple sites having similar
circumstances without expenditure of resources to initially characterize individual sites.

The 1997 ROD Amendment increased the scope of the selected remedy in the 1995 Interim
Action ROD to include an additional 34 sites within the 100-BC-2; 100-DR-1, 100 DR-2, 100-
FR-1, 100-HR-1, 100 KR-1, and 100-KR-2 OUs. This amendment also recognized the results of
the soil volume reduction treatability studies that indicate soil washing for volume reduction is
not cost effective and rermoved it as a treatment option for the 100 Area radioactive liquid
effluent disposal sites. Clarification regarding backfill and revegetation of remediated waste

- sites is included as guidance provided in the current Mitigation Action Plan.

In 1999 the Remaining Sites ROD was issued to address the selected remedy of RTD for 46
additional waste sites in the 100 Area and waste sites in the 200-CW-3 OU located in 200 West |
Area. An additional 161 sites were identified for use of the “Plug-in Approach” for remedy
selection. These sites were identified as candidate sites needing further evaluation to determine

the need for remedial action, Because they are similar to the 46 sites proposed for RTD, they

will “plug-in” to this same remedy if a remedial action is warranted. In addition to these sites,

the Remaining Sites ROD also presents the mechanism to include any newly discovered sites

that are similar to the 100 Area Remaining Sites as candidate sites to be “plugged-in” to the RTD

- remedy. Periodic publication of ESDs will serve as Tri-Party notification to the public of these
additions. '

An ESD published in June 2000 (EPA 2000a) provided notice of the decision to address two
waste sites {600-23 and JA Jones No. 1) that were formerly included in the 300 Area remedial
process to the 100 Area remedial action and to remediate the sites following the RTD approach.
Another ESD issued in January 2004 (EPA 2004) added 28 newly discovered sites o the list of
candidate sites.

The 100 Area Burial Grounds ROD was issued in October 2000 to address the selected remedy

of RTD for 45 burial grounds located in the 100 Areas. This document carried forward the
selected remedy used in previous documents of RTD and backfill followed by revegetation. The
specific waste sites are located in the 100-B/C, 100-DR, 100-H, 100-F, and 100-K Areas and are ]
anticipated to rely heavily on the “Observational Approach” for remediation combined with a
“characterize and remediate in one step” methodology.
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2.2 REMEDIAL DESIGN _ .

A phased approach is used for the remedial design tasks. The phased approach is to generally
group waste sites by geographic locations. Each design group is initiated so remedial actions can
be maintained. The leading remedial design task prepares documentation and defines concepts
so they will be readily transferable to the sequential remedial design tasks. This concept -
streamlines the design process. '

221 Group 1 Remedial Design

The Group 1 remedial design task includes sites within the 100-BC-1, 100-DR-1, and 100-HR-1
OUs. The waste sites are defined as the 116-C-1 Process Effiuent Trench, 116-B-1 Process
Effluent Trench, 116-B-11 Retention Basin, 116-C-5 Retention Basin, 116-B-13 Shadge Trench,
116-B-14 Studge Trench, 100-B/C pipelines north of B Avenue, 116-H-1 Process Effluent
Trench, and 116-D-1A/1B Fuel Storage Basin Trenches. Although not included in the Group 1
remedial design package, it may be deterimined during remediation that the 128-B-1 Burn Pit
should also be removed (i.e., because of its proximity to the 116-C-1 Process Effluent Trench).
Review and concurrence of the regulatory agencxes will be obtained prior to procecding with
such action.

Remediation of these sites requires so0il removal, segregation, storage, transportation, disposal,

and backfilling. The remedial action subcontractor is provided with waste site-specific |
information on the expected contaminated area and depth, reactor area-specific information, and
technical performance specifications. The detailed design for facility layout and excavation is I ,
completed by the remedial action subconiractor.

The technical performance specifications have been prepared for the types of waste sites found in
Group 1. Each technical specification has been prepared so that it will be appropriate for use at
all similar waste sites. The earthwork technical specification will require slight modifications for
subsequent groups because it contains waste site-specific information. Each technical
specification establishes quality and workmanship requirements and defines how quality 1s
measured. Generally, each specification includes a list of Hanford Site and site-specific
references; a list of codes, standards, laws, and regulations; definitions of applicable terms; and a

- discussion of materials, equipment, and associated testmg ‘The list of technical specifications
follows:

Earthwork and excavated material handling
Survey and decontamination station

Waste profile station

Basic electrical materials and methods

Lighting.

o ® o 8 0

|

During excavation, the waste site excavation is guided by field radioactivity measurements and .
in process sampling and analysis. Procedures will provide a detailed discussion on the flow of
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data. The 100 Area Remedial Action Sampling and Analysis Plan (SAP) (DOE-RL 2003) and

the 100 Area Burial Grounds Remedial Action Sampling and Analysis Plan (DOE-RL 2001b)
will address data management.

222 Group2 Remedial Design

The Group 2 remedial design task includes sites within the 100-DR-1 OU. The waste sites are
defined as the 116-D-7 Retention Basin, 116-DR-9 Retention Basin, 116-DR-1 Process Effiuent
Trench, 116-DR-2 Process Effiuent Trench, five 107-D/DR Siudge Trenches, 100-D/DR Process

. Effluent Pipelines north of the road, and the 1607-D2 Septic System. The septic system is ‘
incliuded because of its proximity to the Interim Action ROD waste sites addressed and is
considered a "no action" site pending additional sampling. The design effort consists of
gathering the additional engineering data. Any additional activities for the septic system is based
on these data. - -

The design effort for this group includes any modifications to the earthwork technical
specification and a compilation of the appropriate reactor area and waste site-specific
information. This information is provided to the remedial action subcontractor as a basis for the -
detailed design.

2.2.3 Group 3 Remedial Design

The Group 3 remedial design task includes sites within the 100-B/C Area and 100-D Area. The

waste sites are defined as the 116-B-9 French Drain, 116-B-10 Dry Well, 116-B-3 P,lutd'Crib,
116-B-2 Fuel Storage Basin Trench, 116-B-6A and B Cribs, 116-B-12 Seal Pit Crib,

100-B South Process Effluent Pipelines, 116-C-2A Pluto Crib Sand Filter, 116-C-2B Pluto Crib
Pumping Station, 116-C-2C Pluto Crib, 100-C South Process Effluent Pipelines, 116-D-4 Crib,
116-D-1A and B Fuel Storage Basin Trenches, 116-D-6 French Drain, 116-D-2 Crib, 116-DR-3
Storage Basin Trench, 116-DR-4 Pluto Crib, 116-DR-6 Liquid Disposal Trench, 116-DR-7
Inkwell Crib, 100-DR South Process Effluent Pipelines, 116-D-3 French Drain, 116-D-9 Crib,
and 100-D South Process Effluent Pipelines.

Remediation of these sites requires soil removal, segregation, storage, transportation, disposal,
and backfilling. The remedial action subcontractor is provided with waste site-specific
information on the expected contaminated area and depth, reactor area-specific information, and
technical performance specifications. The detailed design for facility layout and excavation is
completed by the remedial action subcontractor.

The design effort for this group includes any modifications to the earthwork technical
specification and a compilation of the appropriate reactor area and waste site-specific
information. This information is provided to the remedial action subcontractor as a basis for the
detailed design.

. Remedial Design Report/Remedial Action Work Plan for the 100 Area
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2.2.4 Group 4 Remedial Design ; : .

- The Group 4 remedial design task includes sites within the 100-F, 100-H, and 100-K Areas. The
waste sites are defined as the 100-F-15 (108-F) French Drain, 100-F-19 Process Effluent Piping,
116-F-1 Lewis Canal Trench, 116-F-2 Trench, 116-F-3 Puel Storage Basin Trench, 116-F-4
Pluto Crib, 116-F-5 Ball Washer Crib, 116-F-6 Liquid Waste Disposal Trench, 116-F-9 Trench,
116-F-10 French Drain, 116-F-11 French Drain, 116-F-14 Retention Basin, 126-F-1 Ash Pit, -
UPR-100-F-2 Basin Leak Ditch, 100-H-5 Shudge Burial Trench, 100-H-17 (116-H-2, 100-H-2)
Trench, 100-H-21 Process Effluent Pipelines, 116-H-1 Process Effluent Trench, 116-H-3
Dummy Decontamination French Drain, 116-H-4 Pluto Crib, 116-H-7 Retention Basin, 100-K
Process Effluent Piping, 116-K-1 Crib, 116-K-2 Effluent Trench, 116 KE-4 Retention Basins,
and 116-K'W-3 Retention Basins.

 Remediation of these sites requires soil removal, segregation, storage, transportation, disposal,

and backfilling. The remedial action subcontractor is provided with waste site-specific
information on the expected contaminated area and depth, reactor area-specific information, and
techmcal performance specifications. The detailed design for facility layout and excavation is |
completcd by the remedial action subcontractor.

The design effort for this group includes any modifications to the earthwork technical |
specification and a compilation of the appropriate reactor area and waste site-specific

information. This information is provided to the remedial action subcontractor as a basis for the |
detailed design.

2.2.5 Remaining Sites Remedial Design

The Remaining Sites remedial design includes additional sites in the 100-BC-1, 100-BC-2,
100-DR-1, 100-DR-2, 100-FR-1, 100-FR-2, 100-HR-1, 100-HR-2, 100-KR-1, 100-KR-2,
100-JU-2, 100-TIU-6, and 200-CW-3 OUs not already covered by existing remedial design
efforts. These are generally low-priority sites.

Remediation of these sites requires soil, debris, and waste removal, segregation, storage, I
transportation, disposal, and backfilling when contaminant concentrations exceed RAGs. In

some cases remedial design of these sites requires only confirmatory sampling of candidate sites,
to determine whether no action er subsequent remedial action is appropriate. The remedial

action subcontractor is provided with waste site-specific information on the expected

contaminated area and depth, reactor area-specific information, and technical performance
specification. The detailed design for facﬂity layout and excavation is completed by the [
remedial action subcontractor.,

The design effort for this group includes any modifications to the earthwork techmical |
specification and a compilation of the appropriate reactor area and waste site-specific
information. This information is provided to the remedial action subcontractor as a basis for a [

change order. .
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. 2.2.6 100 Area Burial Greunds

The 100 Area Burial Grounds remedial design includes burial ground sites in the 100-BC-1,
100-BC—2, 100-DR-1, 100-DR-2, 100-FR-2, 100-HR-2, and 100-KR-2 OUs,

Remediation of these sites requires soil and debris removal, segregation, storage, transportation,
disposal, and backfilling. The remedial action subcontractor is provided with waste site-specific |
information on the expected contaminated area and depth, reactor area-specific iriformation, and
technical performance specification. The detailed design for facility layout and excavation is |
completed by the remedial action subcontractor.

The design effort for this group includes any modifications to the earthwork technical |
specification and a compilation of the appropriate reactor area and waste site-specific

information. This information is provxded to the remedial action subcontractor as a basis for a ]
change order.

2.2.7 Future Remedial Design Groups
Preliminary plannih ¢ and engineering for the remediation of the 118-K-1 Burial Ground was

completed by the end of fiscal year 2003 (Puthoff 2002). Other future remedial design tasks will
be defined based on the schedule for interim remedial actions (see Section 3.2.2).

Remedial Design Report/Remedial Action Work Plan for the 100 Area :
Fehruary 2004 2-23



DOE/RL-96-17
Basis for Remedial Action _ Rev. 5, Draft B Redline

Remedial Design Repori/Remedial Action Work Plan for the 100 Area
February 2004 2-24



Basis for Remedial Action

. DOE/RL-96-17
Rev. 5, Dralt B Redline

" Figure 2-1. Calculation of Contaminant-
Specific Cleanup Levels.
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Table 2-1. WAC 173-340-740(3) Cleanup Levels for Direct Soil Exposure, Hanford Site-

Specific Background Concentrations, Required Detection Limits, and Remedial Action

Goals for Nonradioactive Contaminants in Seil. (2 Pages)

WAC 173-340- Ha“fgzdis“z'sﬁfc‘ﬁc Required ‘;f,‘:_"; f;fgi‘:f
Contaminant 740(3) Cleanup c un Detection Limit Acti |
. Level (mg/ke)* oncentragwn (mg/ke)* ction GGoa
(mg/kg) (mg/kg)
Antimony 3z 5 6 32
Atsenic 1.67 20 10 20¢
Barium 5,600 132 20 5,600
Cadmium 13.9° 0.81° 0.5 13.9°
Chromiurm (IIE) 20,000 18.58 1 80,000
Chromium (VI) 2.1 NA' 0.5 2.1
Lead 353 10.2 10 353
Manganese 11,200 512 5 11,200
Mercury 24 .33 02 24
Selenium 400 0.787 10 400
Silver 400 0.73 20 400
Zinc 24,000 67.8 2 24,000
Benzo(a)anthracane 0.137 NA' 0.015" 0.137
Benzo(b)luoranthrene 0.137 Na' 0.015% 0.137
Benzo(k)fluoranthrene 0.137 NA! 0.015% 0.137
Benzo(a)pyrene 0.137 Na' 0.015% 0.137
Bis(2-ethylhexylyphthalate 71.4 Na/ 0.33 714
Chiordane 0.769 NA' 0.02 0.769
Chrysene _ 0.137 NA' 0.1* 0.137
Ethylene glycol 160,000 NaA' 5.0 160,000
Pentachlorophenol 8.33 NA! 0.33 8.33
Pesticides Compound specific NA! Compgund Compgund
specific specific
Petroleum hydrocarbons  }Compound specific Na' Comp?und Camp?und
specific specific
Phthalates Coimpound specific N_A‘ Compf)und Comp?und
specific specific
Polychlorinated biphenyls 0.5! Na' Q05 05
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Table 2-1. WAC 173-340-740(3) Cleanup Levels for Direct Soil Exposure, Hanford Site-
Specific Background Concentrations, Required Detection Limits, and Remedial Action
Goals for Nonradioactive Contaminants in Soil. (2 Pages)

e I
Contaminant 740(3) Cleanup 5 . | Detection Limit L

Level 3 Concentraﬁmn ( ¥ Action Goal
h (mg/kg)” e (mg/kg)

Semivolatile organic . : Compound Compound
analytes Compound specific Ha specific specific

i . Compound specific NA Comeund Camp?und
specific specific

2 Source: Model Toxics Control Act Cleanup Levels and Risk Calculations {CLARC [1) Update (Ecology 1996). Values are
applicable for direct exposure to contdminants detected within the top 4.6 m {15 &t) of soil {WAC 173-340-740{6]{c}).

® Background concentrations are 90th percentile values of the log normal distribution of sitewide soil background data,
Source: Hanford Site Background: Part 1, Soil Background for Nonradioaciive Analyres (DOE-RL 1995b).

© The required detection limits {(RDLs) are based on contract-required quantitation limits/contract-required detection limits
{CRQLs/CRDLs) for offsite laboratories. i

2 The statewide arsenic background value of 20 mg/kg (Table 2 of WAC 173-340-740) has been adopted for the 100 Area.

*WAC 173-340-750(3) carcinogenic cleanup limit based on the inhalation exposure pathway. Calculation is presented in the

Calculation of RAGS for 100 Area ROR/RAWP Rev. 3; Caleulate Effect of Water Hardness on Applicable River RAGS:
Calculate PCE Gronndwater Cleanup Levels; Calculate Cadimium Air Protection Carcinogenic Cleanup Level calculation
brief {(BH] 2001a).

¥ Hanford Site-specific background not avaitable; not evaluated during background study. Value is from Ecology publication
94-115 (Ecology 1994},

& Measured as total chromium.

Y WAC 173-340-750(3) carcinogenic cleanup lingit based on the inhalation cxposure pathway. Caleulation is presented in the
Calenlation of Hexavalent Chromium Carcinogenic Risk calculation bref (BHI 20003,

! NA = Not available; contaminant not evaluated during the backeround smdy.

* A WAC 173-340-740(3) value for lead is not available. This value is based on EPA’s Integrated Exposure Uptake
Biokinetic Model for Lead in Children, Version D.99D (EPA 1994)

¥ Alternate technoloey will be used o obtain this RDL that is below the cleanup level shown.

! The soil cleanup value for PCBs is based on the formula for calculation of WAC 173-340 Method B soil cleanup levels
presented in WAC 173-340-740(3(a){Hi)}(B), the WAL 173-340 Cleanup Regulation. January 1996, and the revised cancer
potency factor for ingestion of PCBs of 2.0 kg-day/mg from EPA/G00/P-96/001F.
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Table 2-2. Single Radionuclide Soil Concentrations Corresponding to a 15 mrem/yr
Dose, Hanford-Specific Background Concentrations, Required Detection Limiit,
-and Remedial Action Goals for Radionuclides in Near-Surface Soil.

‘ : Sg{l:rs:niiggﬁ:;l Ha;::;g;_iﬁ?gﬁc Required Value Selected for
Radionuclides _SP & ) . Detection Limit | Remedial Action .
15 mrenv/yr Concentration A .
Americium-241 31.1 NAY 1.0 31.1
Carbon-14 5.16 NA? 10° 5.16
Cesium-137 6.2 1.1 0.1 6.2
Cobalt-60 1.4 0,008 0.05 1.4
Europium-152 3.3 NA® 0.1 33
Enropium-154 3.0 0.033 0.1 3.0
Europium-155 125 0.054 0.1 . 125
Nickel-63 4,026 Na? 30.0° 4,026
Plutonium-238 374 0.004 1.0 374
Plutonium-239/240 33.9 0.025 1.0 33.9
Strontium-90 ) 4.5 0.18 _ .07 _ 45
Technetium-99 8.5 NA® 15¢ 152
Thotium-232 1.0 ' 1.3 1.0° 1.3°
Tritium (H-3) 510 Na‘ 30° 510
Uranium-233/234 - 0.78 LI ¢ Laf
Uranium-233 0.84 0.11 0.5 0.84
Uranium-238 0.84 ' 1.1 1.0° L1t

* The RESRAD methodology used to calculate the single radionuclide soil concentrations is presented in Appendix B.
Values in the table are lookup values based on the generic site model. Site-specific RAGs will be calculated for site
closeout verification using site-specific information.

¥ Backeground concentrations are the resuits of rounding the 90th percentile values of the log normal distribution of
sitewide soil background data. Source: Hanford Site Background: Part 2, Soll Background for Radionuclides (DOE-RL
1996b).

¢ The required detection limits (RDLs) are based on contract-required quantitation limits/contract-required detection limits
for offsite laboratories.

* NA = Not avaiiabie; contaminant not evaluated during the background study.

© This RDL is not available via rapid tumnaround; it is only available via a protocol method regniring a onger urnarcund
time. .

T The calculated concentration corresponding to 15 mremy/yr is less than the Hanford Site-specific background
concentration; thus, the background conceniration is used as the RAG.

£ The calculated concentration corresponding t0.15 mren/yr is less than the RDL; thus, the RDL is used as the RAG.

* Altemnate technology will be used to obtain this RDL that is below the cleanup level.
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Table 2-3. Remedial Action Goals for Groundwater. (2 Pages)

Remedial Action i
Contaminant Goal for Units Source
Groundwater
Americiom-24} 12 CpCil. | 1/25%of the DCG
Carbon-14 2,000 pCYL MCIL. calculated from NBS MPC(EPA -
' 2000c)

Cesium-137 60 pCilL MCL calculated from NBS MPC

Cobait-60 106 pCi/L MCL calculated from NBS MPC_(EPA
2000c)

Europium-152 - 200 pCi/L MCL calculated from NBS MPC (EPA
2000c)

Europium-154 60 pCi/L, MCL calculated from NBS MPC (EPA
2000¢c)

Europium-155 600 pCi/L MCL calculated from NBS MPC (EPA
2000c)

Nickel-63 50 pCifL. MCL ca;lculaied from NBS MPC (EPA
2000¢)

Plutonium-238 16 pCi/L 1/25" of the DCG

Phitonium-239/240 12 pCiL | 1/25" of the DCG

Stroatium-90 8 pCi/L 40 CFR 141.66

Techuetium-99 900 pCi/L MCL calculated from NBS MPC (EPA
2000¢)

Thorium-232 2 . pCi/L 1/25" of the DCG

Tritium (H-3) 20,000 pCi/L MCL

Uranium-233/234 30 pg/L? 40 CFR 141.66

Uranium-235 30 Heg/L? 40 CFR 141.66

Uranium-238 30 ugL® | 40 CER 14166

Antimony 0 pg/lL MCL _

Arsenic 0.058 pg/l WAC 173-340-720{3)

Barium 1,120 ug/L WAC 173-340-720i 3}

Cadmium 5 ug/L MCL

Total chromium 100 ue/L MCL

Chromium (VI) 80 ug/L WAC 173-340-720(3)

Lead 15 pg/L 40 CFR 141.80

Manganese 50 pg/l SMCL

Mercury 2 pg/L. MCL
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Table 2-3. Remedial Action Goals for Groundwater. (2 Pages)

Remedial Action
Contaminant Goal for Units Source
_ Groundwater .
Selenium 50 pgll. | MCL
Silver 80 ug/L WAC 173-340-720(3)
Sulfate 250,000 ng/L SMCL
Zinc 4,800 pg/ WAC 173-340-720(3)
Benro(a)anthracene 0.012 B/l WaC 173-340-720(3)
Benzo(a)pyrene 0.012 pe/l. | WAC 173-340-720(3)
Benzo(b)luoranthrene 0.012 pg/L WAC 173-340-720(3)
Benzo(k)fluoranthrene 0.012 ngl | WAC 173-340-720(3)
Bis(2- 6.25 ug/l, WAC 173-340-720(3)
_ethylhexyl)phthalate - : _
| Chlordane ' 0.0673 pg/L WAC 173-340-720(3)
Chrysene 0.012 ng/L WAC 173-340-720(3)
Ethylene glycol 32,000 pg/l. | WAC 173-340-720(3)
Pentachlorophenol 0.729 ug/l, WAC 173-340-720(3)
Pesticides Compound peft. WAC 173-340-720(3)
specific
Petrolenn hydrocarbons Compound ne/L WAC 173-340-720(2)
specific
Phthalates Compound ng/l WAC 173-340-720(3)
’ specific
Polychlorinated biphenyls 0.2 ug/L WAC 173-340-720(3)
Semivolatile organic Compound peg/l WAC 173-340-720(3)
analytes specific
Volatile organic analytes Compound pe/l WAC 173-340-720(3)
specific

* The EPA has prommlgated a drinking water MCL of 30 pg/L for total uranium (40 CFR 141.66). Based on the isotopic
distribution of uranium on the Hanford Site, the 30 ug/L MCL corresponds to 21.2 pCi/L. Concentration-to-activity

calculations are docurmented in the Calculation of Total Uranium Activity Corresponding to a Maximum Contaminant Level
for Total Uranium of 30 Micrograms per Liter in Groundwater calcnlation brief (BHI 2001b).

DCG = Derdved Concentration Guide from DOE Order 5400.5
MCL = Maximum Contasrinant Eevel (40 CFR 141)

MPC = Maximnm Permissible Concentration

NBS = National Burean of Standards {per Handbook 69, 1963)
SMCI, = Secondary Maximum Contanxinant Level (40 CFR 143}
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Table 2-4. Remedial Aciion Goals Protective of the Columbia River. (2 Pages)

Remedial Action
Contaminant Goi?gg::;::;g of Units Seurce
River

Americium-241 12 pCil. | 1/25" of the DCG _ _

Carbon-14 2000 pC/L MCL calculated from NBS MPC_(EPA 2000¢)

Cesium-137 60 pCiL MCL calculated from NBS MPC

Cobalt-60 100 pCi/L MCL. calculated from NBS MPC (EPA 2000c)

Europium-152 200 pCVL | MCL calculated from NBS MPC (EPA 2000c)

Europium-154 60 pCi/L MCL calculated from NBS MPC {EPA 2000c)

Europium-155 660 pCi/L MCL calculated from NBS MPC_(EPA 2000c)

Nickel-63 50 pCVL | MCL calculaied from NBS MPC(EPA 2000¢)

Plutonium-238 L6 pCifl. | 1/25% of the DCG

Plutonium-239/240 12 pCiL | 1/25™ of the DCG

Strontium-90 g pCiL. |40 CFR 141.66 . _

Technetium-99 900 pCilL | MCL calculated from NBS MPC(EPA 2000¢)

Thorium-232 2 pC/L | 1/25% of the DCG

Tritium (H-3) 20,000 pCLL 40 CFR 141.15

Uranium-233/234 30 pg/Lt 40 CFR 141.66

Uranium-235 30 ugl® {40 CFR 141.66

Uranium-238 30 ug/l® |40 CFR 141.66

Antimony 14 pe/l Federal AWQC 40 CFR 131.36

Arsenic . 0.018 pg/L Federal AWQU 40 CFR 131.36

Barium 1,120 pe/L WAC 173-340-730(3)

Cadmium 0.91 pg/l WAC 173-201A-040; calculated using

. hardness =85 ppm.CaCOs
1 Total chromium 63 ug/l Federal AWQC (freshwater-chronic) 63 FR

683435, calculated using hardness = 85 ppm
CaCO, .

Chromiumi (VL) 10 ng/l. | State SWQS (freshwater-chronic)

Lead 2.1 pe/l | WAC 173-201A-040; calcuiated using
hardness = 85 ppm CaCO;

Manganese 50 ug/l.  {SMCL

Mercury 0.012 pe/l State AWQC

Selenium 50 e/l State AWQC (freshwater-chronic)
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. ' Table 2-4. Remedial Action Goals Protective of the Columbia River. (2 Pages)
Remedial Action . |
. Goal Protective of .
Contaminant the Columbia Units Source
River ‘ _ _
Silver 2.6 ug/1. WAC 173-201A-040; calculated using
hardness = 85 ppm CaCG;y*
Sulfate . 250,000 ug/L SMCL
Zinc - 9810 ue/L WAC 173-201A-040; calculated using
: hardness = 85 ppm CaCOy’
Benzo(a)anthracene 0.0028 ng/L Federal AWQC 40 CFR 131.36
Benzo(a)pyrene | 0.0028 ug/l.  |Federal AWQC 40 CFR 131.36
Benzo(b)fluoranthrene ‘ 0.0028 te/L Federal AWQC 40 CFR 131.36
Benzo(K)fluoranthrene 0.0028 ug/L Federal AWQC 40 CFR [31.36
Bis(2-ethylhexyl)phthalate 1.8 pe/L. Federal AWQUC 40 CFR 131.36
Chlordane 0.00057 gL Federal AWQC 40 CFR 131.36
Chrysene ' 0.0028 pg/l | Federal AWQC 40 CFR 131.36
Ethylene glycol 32,000 pgll | WAC 173-340-73003)
Pentachlorophencl 0.28 pefl Federal AWQC 40 CFR 131.36
Pesticides Compound pg/l. | Federal AWQC 40 CFR 131.36
specific
Petroleurn hydrocarbons Compound ug/L WAC 173-340-730(3)
i specific
Phthalates Compound ug/L Federal AWQC 40 CFR 131.36
specific ' _
Polychlorinated biphenyls 0.00017 ug/L Federal AWGQC 40 CFR 131.36
Semivolatile organic Compound pe/L WAC 173-340-730{3)
analytes specific
Volatile organic analytes Compound ug/L WAC 173-340-7381 31
specific

*Based on WAC-173-201A-040.

®The EPA has promulgated 2 drinking water MCL of 30 pig/L for total uranium (40 CFR 141.66). Based on the isotopic
distribution of uranfum on the Hanford Site, the 30 ug/L MCL corresponds to 21.2 pCi/L. Conceniration-to-activity
calculations are documented in the Calcudation of Total Uranium Activity Corresponding 1o a Maximum Contaminant
Level for Total Uranium of 30 Micrograms per Liter in Groundwater calculation brief (BHI 2001b).
AWQC=Ambient Water Quality Criteria

DCG = Derived Concentration Guide from DOE Order 54005
MCL = Maximum Contaminant Level (40 CFR 141)
MPC = Maximum Permissible Concentration
NBS = National Bureau of Standards (per Handbook 69, 1963)

) SMCL = Secondary Maximum Contaminant Level (40 CFR 143)
SWQS = Surface Water Quality Standards
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Table 2-5. Lookup Values (Contaminant-Specific Concentrations in Soil)
that Approximate Protection of Groundwater.” (4 Pages)

e
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. Gt}‘g:t:lig;z:er %ﬁiﬂ:::iﬁfg ;lgi:l! Radibitl(:gliifle Soil Grui?l?l\):ater \iﬁzlj{l'gr
Contaminant Ka™ Action Goal Based on Achieving the | Concentration Remedial Profection of
(mL/g) . (pCi/L. or Gr(.mndwater Remedialc Corresponding to Actiel.a Goal® Groun.dwater
. ya/L) Action Goal (RESRAD)Y | a4 m:remfyr_ Dose {(pCi/g or (pCi/g or
) {(pCi/gor mg/kg)  [(RESRAD) (pCi/g)|  mg/ke) mg/kg)

Americium-241 200 1.2 ¢ e NA e
Carbon-14 200 2000 0.92 24 NA Lof
Cesium-137 50 60 ; ¢ NA ¢
Cobalt-60 50 100 ¢ ¢ NA ¢
Buropium-152 200 200 € ¢ NA ¢
Buropinm-154 200 60 € ¢ NA ¢
Europium- 55 200 600 ¢ € NA ¢
Nickel-63 30 50 ¢ e NA ¢
Plutonium-238 200 1.6 ¢ ¢ NA ¢
Plutonium-239/240 200 1.2 ¢ ¢ NA ¢
Strontium-90 25 3 ¢ € NA ¢
Technetium-99 0 900 0.58 3.2/ NA 15"
Thorium-232 200 2 ¢ ¢ NA ¢
Tritium (H-3) 0 20,000 15.8 217 ‘NA 15.8
Uranium-233/234 2 30 0.27 0.31 NA 11"
Uranium-235 2 30 0.27 0.31 NA 0.27
Uranium-238 2 30 0.27 0.31 NA e
Antimony L4 6 0.03 NA. 0.6 06%
Arsenic 3 0.058 0.0008 NA 0.0058' 20
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Table 2-5. Lookup Values (Contaminant-Specific Concéntrations in Soil)
that Approximate Protection of Groundwater." (4 Pages)

UOHOV [BIPAWY 10] SIseq

. Glig:;c:(\;;::er (ét‘l)l;t;r:;::tf;;f 1pne cSTif Radioill:lcgi:fle Soil Grofl?a‘(}liater \};(;3::1{“5:'
Contaminant K Action Goal Based on A_c!ue_ving t!le Concentra.tion_ Ra.amedial | Protecti_on of
{mL/g) (pCifL or Gr{_)undwater Remed;alc Corresponding to | Action Goal Groun.dwater
ug/L) Action (?nai (RESRAD)Y | a 4 mrem/yr D(?SG (pCifg or (pCi/g or

(pCi/g or mg/ke) (RESRAD) (pCifg)|  mg/kg) mg/kg)
Barium 25 £1,120 : NA S12 132
Cadmium 30 5 ¢ NA 05 0.5
Total chromium 200 100 Lo NA 10 8.5’
Chromium (VI) 0 80 NA NA 8 ]
Lead 30 15 ¢ NA 1.5 10.2°
Manganese 50 50 ¢ NA 5.0 512"
Mercury 30 2 © NA 0.2 0.33°
Selenium 150 50 ¢ NA 5 3
Silver 90 80 ¢ NA 8 8
Sulfate 2 250,000 2,260 ‘NA 25,000 5,000*
Zing: 30 4,800 480 - NA 480 480
Benzo(a)anthracene 360 0.012 € NA 0.0012 0.015°
Benzo(a)pyrene 5.500 0.012 . ¢ NA 0.0012 0.0158
Benzo(b)fluoranthrene 380 0.012 ¢ NA 0.0012 0.0158
Benzo(k)fluoranthrene 2020 0012 ‘ NA 0.0012 0.0158
Bis(2-cthylhexyl)phthalate 110 6.25 ¢ NA 0.625 0.625
Chlordans 51 0.0673 ¢ NA 0.00673 0.02*
Chrysene 200 0.012 ¢ NA 0.0012 0.1¢
Ethylene glycol 0 32,000 8 NA 3.200 3,200

aulpayg g yrIqg ¢ 'ASY
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Table 2-5. Lookup Values (Contaminant-Specific Concentrations in Soil)
that Approximate Protection of Groundwater." (4 Pages)

Contaminant-Specific Single 100X Loeokup
Gl;:;:g:?r Coneeniration in Seil | Radionuclide Soil { Groundwater | Value for
. K, ° Based on Achieving the | Concentration Remedial | Protection of
Contaminant Action Goal i B 4
(mL/g) (pCi/L or Groundwater Remedial | Corresponding to | Action Goal® | Groundwater
FIJ- /L) Action Goal (RESRAD)®| a 4 mrem/yr Dose’ (pCifg or {pCi/g or
. {pCi/g or mg/kg) (RESRAD) (pCi/g) mg/kg) mg/kg)
Pentachlorophenol 53 0.729 ¢ NA 0.0729 0.33¢8
Pesticides 20-700 Compound e NA Compound Compound
specific specific specific
Compound e Compound Compound
Petroleum hydrocarbons 30 specific NA specific specific
: Compound e Compound Compound
Phthalates 100-1,000 specific NA specific specific
Polychlorinated biphenyls 530 02 ¢ ' NA 0.02 0.028
. . . Compound e Compound Compound
Semi volat.lle organic analytes 3 specific NA specific specific
. . Compound Compound Compound
Volatile organic analytes 02 specific NA NA specific specific

surlpay g Yol ‘S A9y
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Table 2-5. Lookup Values (Contaminant-Specific Concentrations in Sofl)
that Approximate Protection of Groundwater." (4 Pages)

: : Contaminant-Specific Single 100X Lookup
Gl;{mnd“:atgr  Concentration in Soil | Radionuclide Soil | Groundwater | Value for
b emedial . . s R .
Contaminant Ky Action Goal Based on Achieving the | Concentration Remedial | Protection of
: (mL/g) (oCi/L or Groundwater Remedial | Corresponding to | Action Goal' |Groundwater
P ) Action Goal (RESRAD)®| a 4 mrem/yr Dose (pCi/g or {pCi/g or
e (pCi/g or mg/kg) (RESRAD) (pCi/g) mglkg) mg/kg)

Reference Appendix C for methodology used to develop values in this table.

Reference Apperndix E for methodology used to develop values in this colami.

Reference Appendix B for methodology used to develop values in this column.

For nonradioactive contaminants that reach groundwater, per WAC 173-303-74003)}{a) (iTi)}(A), contafminant concentrations in soil cqual to or {ess than 100
times the groundwater cleanup level are protective of groundwater. The following exampie calculation assumes unit density for soil:

Y pg/l x 100 x 1 11,000 mL x § mL/1g % 1,000 g/t kg x 1 mg/1,000 pg = 0.Y mgfke.

The generic RESRAD mode! predicts the contaminant will not reach groundwater within a 1,000-year time frame. Sue-speclﬁc RESRAD modeling will be
performed based on conditions encountered at the time of remediation.

Soil activity predicted by RESRAD to achieve the RAG protective of groundwater is less than the reguired detection limit (RDL). Therefore, the RDL is used
as the soil leokup value for protection of groundwater.

£ 100 times the groundwater RAG is less than the RDL . Therefore, the RDL, is used as the soil lookup value for protection of groundwater,

Soil activity predicted by RESRAD to achieve the RAG protéctive of the groundwater is jess than the Hanford Site background. Therefore, the soil
background concentration is used as the seil lookup value for protection of groundwater,

100 titoes the groundwater RAG is less than the Hanford Site soil background. Therefore, the soil background concentration is used as the lockup value for
. profection of groundwater,

Y Compliance is based on the sum of all aroclors detected. Values in the table are lookup values based on the generic site model. Site-specific RAGs will be
calculated For site closeout verification using site-specific information,

Contaminant specific concentrations based on RESRAD value less than the RDL, therefore the RIIL is used for the soil lookup value for the protection of

NA = notapplicable

[
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Table 2-6. Lookup Values (Contaminant-Specific Concentrations in Soil)
that Approximate Protection of the Columbia River." (4 Pages)

uogdv JRIPIUIaY] 10 SISey .

(éontanﬁnél}i-SPeciii‘c Single
o Rivr Prtecton | Remedl Acton | et S| etlonule So |10 e | Lok, e
Contaminant K (mL/g) Goal Applied) the Remedial Af:-tion Cerrespon&ipg to (DAY Applied) of the Columbia
@Ci/L or pg/l) | (pCVL or pg/Ly® Goal (DAY Appl;ed) =} a 4 mrem/yr Dose (pCl/g or mg/ke) River
(RESRAD) (RESRAD) (pCi/g or mg/kg)
(pCi/g or mg/kg) (pCi/g)
Americium-241 200 12 ¢ . € NA ¢
Carbon-14 200 2,000 4,000 0.95 2.4 NA 1.0%
Cesium-137 50 GO € i ¢ NA i
Cobalt-60 50 100 ¢ ¢ ¢ 'NA ¢
Europium-152 200 200 © ¢ o NA ¢
Europiom-154 200 60 ? i ¢ NA °
Europium-155 200 600 ¢ ¢ ¢ NA ¢
Mickel-63 30 50 ¢ e ¢ NA °
Plutoniom-238 200 1.6 ¢ i @ NA ©
Plutonium-239/240 200 1.2 ¢ N ¢ NA °
Strontium-90 25 8 e ° g NA ¢
Technetium-99 0 900 1,800 1.04 3.2 NA 158
Thorlum-232 200 2 4° : c NA °
Tritium (H-3) 0 20,000 40,000 106.7 217 NA 106,1
Uranium-233/234 2 ot 60 0.54' 0.31 NA i
Uranium-235 2 30" 60 0.54 0.31 NA 0.31
Uranium-238 2 30 60 0.54' 0.31 NA 1.1
Antimony 1.4 14 - 28 NA NA 2.8 2.8
Arsenic 3 0.018 0.036 NA NA 0.0036 20
Barium 25 1,120 2,240 e NA 224 224
Cadmium 30 0.91 1.82 oe NA 0.182 0.2
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Table 2-6. Lookup Values {Contaminant-Specific Concentrations in Soil)
that Approximate Protection of the Columbia River.” (4 Pages)

‘ Contaminar.lt-Speciﬁc . ‘Single B : |
River Proteetion | Remedial Acton | S L Ll M0 enton | 100X Remediat) L7 L o
Contaminant Ky (mL/g) Goal Applied) the Remedial A(_:tion Corresponding to (DAF Applied) of the Columbia
(BCVL or pg/l) | (pCVL or ng/Ly? Goal (DAF Appidled) —| a 4 mrem/yr Dose (pCi/g or mg/kg) . River
(RESRAD)" {RESRAD) (pCi/g or mg/kg)
(nCi/g or mg/kg) (pCi/g)
Total chromium 200 65 130 ¢ NA 13 18.5
. |Chromium (VI) 0 10 20 NA NA 2.0 2.0
Lead 30 2.1 4.2 ° NA 0.42 102
Manganese 50 50 100 ¢ NA 10 512!
Mercury 30 0.012 0.024 ¢ NA 0.0024 0.33"
Selenium 150 50 10 ¢ NA 1.0 1,0°
Silver 90 2.6 52 ¢ NA, 0.52 0.52°
|Sulfate 2 250,000 500,000 *4,520 NA 50,000 5,000%
Zinc 30 91.0 182 ¢ NA 18.2 67.8
Benzo(a)anthracene 360 0.0028 0.0056 e NA 0.00056 0.013°
Benzo(a)pyrene 3,500 - 0.0028 0.0056 i NA 0.00056 0.015°
Benzo(b)fluoranthrene 880 0.0028 0.0056 ¢ NA 0.00056 0.015°
Benzo(k)fluoranthrene 2,020 0.0028 0.0056 ¢ NA 0.00056 0.015°
psttiylhesyh 10 18 36 ¢ NA 0.36 0.36
Chlordane 51 0.00057 0.00114 ¢ NA 0.000114 0.02°
Chrysene 200 0.0028 0.0056 i NA 0.00056 0.1°
Ethylene glycol 100 32,000 64,000 i NA 6,400 6,400
Pentachlorophenol 33 0.28 0.56 ¢ NA 0.056 0.33°
Pesticides 80-700 | Compound specific | Compound specific ¢ NA Compound Compound specific

specific
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Table 2-6. Lookup Values (Contaminant-Specific Concentrations in Soil)
that Approximate Protection of the Columbia River.” (4 Pages)

Contaminant-Specific Single
S : . Concentration in Soil | Radionuclide Soil Lookup Value for
ﬁg:gg;ﬁ:gggﬁ Reléi::;a(lDAAc;‘ion Based on Achieving Concentration I%C}(;(i::neg::lifal Protection
Contaminant K,y (mL/g) Goal Applied) the Remedial Action | Corresponding to (DAF Applied) of the Columbia
’ (pCi/L or pg/L) | ( Cilllji:)r /Ly Goal (DAF Applied) ~| a 4 mrem/yr Dose G/ Ol‘pil:l o/kg) ~ River
P K P K (RESRAD) (RESRAD)  |\P-VE! & (pCi/g or mgrky)
& (pCilg or mg/kg) (eCilg) |
:;’éig:i?ﬁ;m 50 Compound specific | Compound specific ¢ NA ng;g?f;l :d Compound specific
Phthalates 100-1,000 | Compound specific | Compound specific ¢ NA C:;g?; :d Compound speciﬁc
Poiychlorihated e ' e
: i 530 0.00017 0.06034 NA 0.000034 0.02°
biphenyls’ . -
;S;;T)i(\t':;atile organic 3 Compound specific | Compound specific ¢ NA C:;gic}?:d Compound specific
Volatile organic - io . Compound : .
analytes 0.2 Compound specific | Compound specific N/A NA specific Compound specific
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Table 2-6. Lookup Values (Contaminant-Specific Concentrations in Soil)
that Approximate Protection of the Columbia River.? (4 Pages)

Contaminant-Specific Single _
. . . Concentration in Soil | Radionuclide Soil Lookup Value for
E;ﬁ:(g;?ﬁ:gggg Rergz&ai;:}lnﬁ:;‘mn Based on Achieving Coneentration l(i)c}t‘;:;egs:;al Protection
Contaminant K,y {mL/g) Goal Applied) the Remedial Action | Corresponding to (DAF Applied) of the Columbia
. APPEEQ) - 1 Goal (DAF Applied) ~| a 4 mrem/yr Dose PPLiec) | River
(pC/L or pg/l) | (pCi/L or 1g/L) (RESRAD)" (RESRAD) |@CVBOrme/ke)| (oo mafke)
(pCi/g or mg/kg) (pCi/g)

* Reference Appendix C for methodology used to develop values in this table. Values jn the table are lookup values based on the generic site model. Site-specific RAGs will be
calculated for site closeout verification using site-specific information. .

® Reference Appendm D for methodology used to develop dilution attenuation factor RAGs.
¢ The generic RESRAD model predicts the contamihant will not reach groundwater or the Columbia River within a 1,000-year time frame. Site-specific RESRAD modeling will be
performed based on conditions encountered at the time of remediation.

4 Reference Appendix C for. methodology used to develop values in this columa.

100 times the DAF times the RAG protective of the Columbia River is less than the required detection limit (RDL). Therefore, thc RDL is used as the soil 1ooimp value for protection

of the Columbia River.

T P maintain consistency, the seme methodology used to obtain contaminant concentrations in goil protective of groundwater (i.e., 100 times the groundwater RAG) was applied to
obtain contaminant concentrations in soil protective of the Columbia River (.., 100 times the RAG after the DAF has been applled) For nonradicactive contaminants that reach
‘groundwater, per WAC 173-303- 740(3)(a)(nl)(A) contaminant concentrations in soil equal to or less than 100 iimes the groundwater cleanup Ievel are protective of groundwater,

The following example calculation assumes unit density for soil:

Y pg/L x 100 3 1 171,000 mL x 1 ml/1g x 1,0008/1 kg x 1 mg/1,000 pg = 0.Y me/ke.
8 Soil activity predicted by RESRAD to achieve the RA(G protective of the Cc)lumbla chr is less than the RDL. Therefore, the RDL is used as the soil lookup value for protection of

the Columbia River.

" The units for uranium-233/234, uranium-233, and vranium-238 are ug/L.
I 100 times the DAF times the RAG protective of the Columbia Rwer is less than the Hanford Site soil background. Therefore, the soil background is used as the soil lookup value for
protection of the Columbia River.

! Soll activity predicted by RESRAD to achieve the RAG
used as the soil lookup valne for protection of the Columbia River.

¥ Contaminant-specific concentrations by

dilution attenuation factor

not applicable

e on RESRAD value less tham the RIE:

rotective of the Columbia River is fess than the Hanford Site background Therefore, the soil background concentration is
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Table 2-7. Lookup Values Summary: Contaminant-Specific Cl_iaanup Levels. (3 Pages)

. First Remedial Action Objective -
Protection from Direct Exposure

Second Remedial Action Ohjective ~
Protection of Groundwater/Columbia River

Lookup Values Summary

Contarmman | Remedial Acton | Remedial | 000 TG | o racion i Sof | Remedisl Acion | g i 4 i
Nomionucids | Radlomeldes | GriliVell | oo nver |, Tome | ke
(pC¥/g or mg/kg) (pCi/g or mg/kg) )
Americium-241 NA 31.1 © o F 311 i
|carbon-14 NA 5.16 1 Bt 5.16. 1°
Cesium-137 NA 6.2 ® * 6.2 NAS
Cobali-60 NA 14 ¢ ¢ 14 NA®
Europium-152 NA 33 ¢ ¢ 33 NA®
Europium-154 NA 3.0 ¢ ¢ 3.0 NA®
Europium-155 NA 125 ¢ ¢ 125 NA®
Nickel-63 NA 4,026 : ¢ 4,026 NA®
Plutonium-238 NA 374 ¢ ¢ 3.4 NA®
Plutonium-239/240 NA 339 : ¢ 33.9 NA®
Strontium-90 NaA 4.5 ¢ ¢ 4.5 . NAF
Technetium-99 NA 154 154 15 159 15¢
Thorium-232 NA 1.3 ¢ ¢ 1.3 NA®
Tritium (H-3) NA 510 158 106.8 158 15.8
Uranium-233/234 NA i1 Lif LAf 1.1 Lif
Uranium-235 NA 0.84 0.27 0.31 0.84 0.27
Uranium-238 NA s L)f L1f b 1.of
Antimony 32 NA 0.6 2.8 0.6° 061
Arsenic 20" NA 20f 207 207 20°
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Table 2-7. Lookup Values Summary: Contaminant-Specific Cleanup Levels. (3 Pages)

First Remedial Action Objective - Second Remedial Action Objective - Lookup Values St
Protection from Direct Exposure | Protection of Groundwater/Columbia River GoKup Yalues sumimary
. . . . - | Contaminant-Specific | Contaminant-Specific . .
Contaminant Remédial Action I-{emedlal Concentration in Soil | Concentration in Soil Remedial Action Remedial Acticn
oal for Action Goal for| Protective of Protective of th Goal ~ Shallow Goal - Deep Zo
Nonradionuclides | Radionuclides rotecilve o rotective of the Zone oal~ Deep Lone
(mg/ke) (pCilg) Gronndwater Columbia River (<4.6 m [15 ££])° (>4.6 m [15 ft])™
, & {pCi/g or mg/kg) (pCi/g or mg/kg) |- )

Barium 5,600 NA 132f 224 1327 132
Cadmium 13.9 NA 05 0.2 0.2 02!
Total chromium 80,000 NA 18.5F 18,50 18.5° 18.5°
Chromium (VI) 2.1 NA 8 2.0 2.0 2.0
Lead 353 NA 102 1021 1021 C102f
Manganese 11,200 NA 5127 st2f 512 512f
Mercury 24 NA 0.33 0.33 0.33F 0.33"
Selenium 400 NA 5 1 1 1
Silver 400 NA 8 0.52 0.52 0.52
Sulfate NA NA 25,000 25,000 25,000 25,000
Zine 24,000 NA 480 67.8 67.8" 67.8"
Benzo(aanthracene 0137 NA 0.05¢ 0.05° 0.05¢ 0.05¢
Benzo(a)pyrene 0.137 NA 0.015¢ 0.015° 0.015¢ 0.015¢
Benzo(b)fluoranthrene 0.137 NA 0.015° 1 0.015¢ 0.015¢ 0.015°
Benzo(k)fluoranthrene 0.137 NA 0.015¢ 0.015¢ 0.0151 0.015¢
Bis(2-cthylhesyl)phthalate 71.4 NA 0.625 0.36 0.36 0.36
Chlordane 0.769 NA 0.02° 0.02° 0.02¢ 0.02°
Chrysene 0.137 NA 0.1 0.1¢ 0.1¢ 0.1¢
Ethylene glycol 160,000 NA 3,200 6,400 3,200 © 3,200

UV te_rpama}[ 10J siseg
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Table 2-7, Lookup Values Summary: Contaminant-Specific Cleanup Levels. (3 Pages)

$00T Amnigay

First Remedial Action Objective - |

Second Remedial Action Objective —

NA = notapplicable

-z

* In the shallow zone, cleanup must achigve the direct exposure RAO and the groundwater/CoIembxa River RAQ; therefore, the lowest value among the "Protection from Direct
Exposure,” *Protective of Groundwater," and "Protective of the Columbia River" values is the applicable lookup value.
In the deep zone, cleanup must achieve the groundwater/Columbia River RAQ; therefore, the lowest value between the "Protective of Groundwater" and the "Protective of the
Columbia River" values is the applicable lookup value.
“ Deep zone RAGs are not applicable for protection from direct exposure to radxonuchdes because a potentially exposed individual in a basement is protected from gamma radiation
by 0.9 m (3 ft) of soil and a concrete floor.

4 The RAG is below the reguired detection limit (RDL). The value presented is the RDL. See Tables 2-1, 2-3, and 2-6.
® The generic RESRAD model predicts the contaminant will not reach groundwater within a 1,000-year time frame. Site-specific RESRAD modeling will be performed based on
conditions encountered at the time of remediation.

 The RAG is below background, The value presented is background. See Tables 2-1, 2.5, and 2-6.

& Compliance is based on the sum of all aroclors detected.

2

:

2

8

- * Protection from Direct Exposure | Profection of Groundwater/Columbia River Lookup Values Summary

)

& :

&’ . . ¢ Contaminant-Specific | Contaminant-Speeific . .

; Contaminant Rem&ix:;lfﬁ:tmn Actii{: ::né(cl)fllfor Concentration in Soil | Concentration in Soil lgﬁi{faslht;tmn Remedial Action

3 . . . Protective of Protective of the % | Goal - Deep Zone
& Nonradionuclides | Radionuclides . Zone b,
% (mg/ke) (pCife) Groundwater Columbia River (<4.6 m [15 £])° (>4.6 m [15 1™

R (pCi/g or mg/ke) (pCi/g or mg/kg) ) :

é_ Pentachlorophenol 8.33 NA 0.33¢ ' 0.33" 0.33¢ 0.33¢

=~ [|Pesticides Compound specific NA Compound specific Compound specific | Cormpound specific | Compound specific
o "

§' Petroleum hydrocarbons Compound specific NA Compound specific Compound specific | Compound specific | Compound specific
‘;‘:‘ Phthalates Compound specific - NA Compound specific Compound specific | Compound specific | Compound specific
d -

S| [Polychlorinated biphenyls® 0.5 NA 0.02 0.02 0.2 0.02%¢

& g :

i:,, Semivolatile organic analytes | Compound specific NA Compound specific Compound specific | Compound specific { Compound Specific
(%. Volatile organic anaiytes Compound specific NA Compound specific Compound epecific . Compouad specific | Compound specific
e}

3

o

8
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® 3.0 REMEDIAL ACTION APPROACH AND MANAGEMENT

Initiation of full-scale remedial action to accomplish the goals set forth in the RODs (EPA 1995,
1997a, 1599, 2000a, 2000b) requires completion of numerous interdependent tasks. Key tasks
are illustrated in the flowchart presented in Figure 3-1. Activities or documents requiring
regulatory agency approval are appropriately designated.

3.1 . REMEDIAL ACTION OPERATING SYSTEM

Remediation, in accordance with the RODs (EPA 1995, 1997a, 1999, 2000a, 2000b), reqmres
soil excavation, treatment as appropriate or required, disposal, and backfilling. Clean
overburden can be segregated and stockpiled onsite for backfill purposes. For the purpose of this
discussion, the system design is divided into five subsystems; pre-excavation, excavation,
material handling and transportation, soil characterization and analysis, and decontamination.
These subsystems merge to become the operating remediation system.

311 Pre-Excaw}ation

Site setup involves stripping the existing organic materials and debris; establishing site utility
services as required; and constructing roads, field support facilities, and survey and
decontamination stations {(where loaded containers are surveyed for radioactive contamination
and decontaminated, if necessary). Stripping removes surface and near-surface materials
{including roots, organic materials, vegetation, cobbles, and boulders} that will be stockpiled and
used later as a top dressing and planting medium for revegetation. After backfill of cleanup sites,
revegetation will be conducted as discussed in Appendix H. Hanford Site roadways are
constructed of existing site materials, except the surface course, which is imported. Field
support facilities provide a changing area, lunchroom, and offices at individual sites. The
changing area includes lockers, benches, and storage for both clean and contaminated personal
‘protec‘mon equipment.

3.1.2 Excavation

Excavation begins when the in situ analytical system has obtained sufficient data to characterize
the site's initial conditions (initial conditions are used for database purposes) and the excavation
subcontractor receives notification to begin work, Excavation of the designated work site

involves removing clean and contaminated soils, debris, and anomalous waste present within the ]
sites boundaries. The soils exposed during excavation are monitored for radiological and
hazardous constituents, as defined in the 100 Area SAP (DOE-RL 2004) and the 100 Area Burial 1|
Grounds SAP (DOE 2001a). The in situ analytical system provides in situ characterization and
analysis of radiologically contaminated soil.

Materials are excavated using standard equipment and construction methods for both shallow

lifts and deep excavations. . Containers {described in Section 3.1.3) are relocated from the
. container staging area (o the excavation site and are prepared with a plastic liner. Excavated

materials are placed in the lined containers and, depending on the material composition, are

Remedial Design ReporﬂRemedial Action Work Plan for the 100 Area |
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designated for transport to either the ERDF, a clean material storage area, or a soil treatment
storage area. ‘

For all burial grounds and dump sites, materials will be excavaied with standard construction
eguinment using one or more of the following technigues to sori and disposition waste:

¢  Mechanical Grizzly or Power Screen. Material will be excavated using heavy equipment
and passed through a large sieve-type apparatus (grizzly) or power screen with 135-cm (6-in.)
openings. Observation, sorting, and radiological survevs of the material mav be performed at
the dig face. on material retained by the grizzly or power screen. and on material passing
through the gmzzly or power screen.

o  (.3-m (1-ft) Horizontal Lifts. The exposed surface of each 1ift will be visually observed.
radiologically screened. sorted as necessary 1o remove anomalous material and large debris,
and then excavated using heavy equipment and siockpiled. Material will also be obsc: ved as
it is being stockpiled for anv additional soting that is approprte,

o 0.3-m (1-f1) Diagongl {Sloping) Lifts. The exposed surface of each Lift will be visually
observed as it is raked down the face of an excavation slope usine heavy equinment.
Material will be tadiologically surveved at the bottom of the slope, sorted as necessary. and
stockpiled. Material will also be observed as it is being stockpiled for anv additional sorting
that is appropriate. '

¢ Bulk Excavate and Spread. Material will be bulk excavated using heavy equipment, and
then spread onto the ground 1n approximatelv 0.3-m (1-ft) lavers. The shaliow laver of
material will then be radiclogically screened and sorted.

¢ 0.2-m (0.5-ft) Loader Lifts. The surface of each lift will be visually observed,
radioloeically screened. sorted as necessary. and then excavated using the front-end loader.
This technigue is best suited for areas with little visible debris.

In excavation areas where there are larze quantities of observed lead containing materials (e.g.,
lead bricks, lead slag} intermixed with the soil, a variation of these excavation/sorting methods
may be used. Observation, sorting, and radiplogical surveys for removal of the laree materials
and non-lead anomalous matenials will be performed using one or more of the above described
methods. The remaining materials may then be identified as meeting the RCRA definition of
“soil” per 40 CFR 268.2 and considered hazardous/danserous due to lead contamination. In such
cases, the soil will be sampled in accordance with the (DOE-RL 2004) and transported to the:

ERDF or other approved facility for treatment (stabilization) and subsequent disposal.

Sluicing {use of waler) is not an accepiable excavation method, Excavation operations in areas
"where there is known drummed waste will be performed using horizontal lifts as described
above, In all other cases. selection of the excavation/sorting method will be made by the
remedial action subcontractor, and the method may be changed to another approved method
based on the tvpe of material being excavated. Aliernate excavation/sorting methods {(e.g..
vacuurm systems. metai detectors) may be proposed by the project on a cage-by-case basis and

Remedial Design Report/Remedial Action Work Plan for the 100 Area
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implemented with concurrence from the DOE and EPA project represeniatives. During the
excavation process, care will be taken to prevent the breakage oy puncture of unopened or sealed
cans, jars and containers.

Materal that has been excavated using one of the approved sorting fechnigues will be dirécted 1n
one of the following ways:

e Material that is above cleamip levels and within the ERDF waste acceptance cuiteria (BHI
2002a) will be loaded into plastic-lined roll-off containers on project haul trucks at the
excavation site. Asbestos-containing material will be double-bagged or put into roll-off
containers that are double-lined. The loaded containers will be covered (i.e.. by folding and
securing the liner over the load) and surveved prior to being transported 10 a container
transfer facility (CTE) using the proiect haul trucks. If contamination is found on a container
exterior, the container will be decontaminated using standard equipraent and techniques. In
the unlikelv event that a comtainer cannot be decontaminated using standard methods, '
advanced technigues will be implernented as necessarv. Released containers will be oft-
loaded and staged in the CTF until applicable shipping papers are completed, When the
shipping papers have been completed, ERDF transport vehicles will enter the CTFE, pick up
the full containers, and haul them to the ERDFE,

s Anomalous waste (e.g.. drums, intact containers, elemental lead, unknown materials) and/or
above cleanup level material that is not within the ERDFE waste acceptance criteria (BH]
2002a) will be set aside within the area of contamination {AQC) or within designated staging
piles for further characterization and final disposition (see Section 4.0). As needed,
appropriate inerting materials may be added to drums that contain waste with pyrophoric
properties. Waste that is subsequently identified for FRDF disposal or stuging will be
directed as described previously, with the exception that drummed waste will be transported
on flatbed trailers. Excavated material that myst be sent to facilities other than the ERDF for
treatment and/or disposal will be stockpiled or drummed and staged within the AOC unti]
loaded for offsite shipment. Identification of an appropriate treatment and/or disposal facility -
and arrangements for loading and transporting excavated material to facilities other than the
ERDFE will be mmade on a case-by-case basis by the project in coordination with ERC waste
manasement representatives. Prior to shipment, an offsite determination must be obtained
from the EPA for receipt, storage. treatment, and disposal of CERCLA waste at the identified
treatment/disposal facility. '

e Material that is free of anomalous waste and below cleanup levels mav be stockpiled onsite
for use as backfill material.

Containers destined for ERDF are surveyed (if required) and decontaminated (if required) prior
to entering the clean work area. Survey stations provide sheltered work areas where loaded
containers are covered (i.e., by folding and securing the liner over the load) and surveyed for
radioactive contamination. If contamination is found on a container's exterior, contamination is
removed at the survey and decontamination stations. In the unlikely event that a container
cannot be decontaminated with the normal equipment and techniques available at the survey and

Remedial Design Report/Remedial Action Work Plan for the 100 Area ]
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decontamination station, an evaluation will be made of the advanced and appropriate techniques,
and these will be implemented.

After containers are released, they are relocated to a clean container transfer area. When the
shipping papers have been completed and a transport vehicle is available, the containers are
placed onto clean trailers for hauling to ERDF. The trucks and trailers used for hauling within
the excavation site remain in the contaminated area and do not require decontamination. Empty
containers being returned from ERDF are loaded onto excavation site trailers for refilling.

Activities are guided during excavation from data obtained by the in situ analytical system or in-
process sampling using quick-turnaronnd laboratory analyses working concurrently with
excavation. These data are used to continually update the site characteristics database.
Additional information on characterization during excavation is presented in the 100 Area SAP
(DOE-RL 2004). :

Dust control is maintained on the haul roads, at the excavation site, and at the clean soil storage
area, as well as at the contingency storage area for soils potentially requiring treatment. Use of
water for dust control at the excavation site will be minimized. ‘All material being transported
from the excavation site is covered, contained, or has moisture content adequate for inhibiting
dust without being covered or contained during transport and disposal. The moisture content of
bulk contaminated material destined for ERDF disposal is in accordance with the ERDF waste
acceptance criteria. Dust fixative is applied to open excavation sites when potential concerns
arise about health issues or the spread of contamination.

Exposed dig faces and excavated material will be surveyved and characterized for appropriate
disposition. When RAOs have been met and verified, site backfill will be authorized: Clean
backfill material is obtained from clean material storage areas, approved/clean rubble, and local
borrow sites. Excavations are backfilled so the sites conform to the local topography.

3.1.3 Material Handling and Transportation

All contaminated materials, including excavated soils, debris, disposable protective clothing, air
filters, and trash, whether stored or transported to the ERDF, require proper packaging, handling,
and transporting. The design of the packaging, handling, and transportation systems involves an
~ efficient method of transporting bulk contaminated materials from each contaminated area to a
clean work area. '

The proposed containers for hauling excavated materials are open-top roll-off boxes, inside
dimensions of approximately 6.10 m (20 ft) long, 2.13 m (84 in.) wide, 1.32 m (52 in.) tall, with
a payload of 18.1 t (20 tons), maximum. The sieel containers have 6-mm (0.25-in.)-thick floors,
S-mm (0.18-in.)-thick walls, and hinged locking rear gates. Other features include steel
construction, a single top-hinged or side-hinged end gate, 203-mm (8-in.)-diameter wheels at
gate end, painted identification number, a heavy duty top-edge side rail, and fork pockets to
accommodate lifting by forklift. A sufficient number of containers are available to ensure
uninterrupted excavation operations. The open-top construction allows for top loading, and the
top-hinged end gate allows the contents to be emptied by dump-bed trailers.

Remedial Design Report/Remedial Action Work Plan for the 100 Area
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Haul trailers are used to transport the containers from the excavation area to the container
transfer facility, as well as to ERDF. The containers are transporied on roll-on/roll-off trailers
towed by conventional tractor units. The trailers and tractors are suitable for operating on sloped
‘excavation access ramps and other off-road ramps, and meet applicable DOT requirements. The
wheel wells of the tractors tires are constructed to prevent soils from being thrown onto the
trailer and its contamers

Dump-bed haul trailers are used to transport containers and to deposit excavated materials at the
clean material storage area and (if required) at the LDR material storage area. The dump-bed
haul trailers have hydraulic dumping capabilities that make them suitable for handling the
containers, as all of the dumping and operational controls for the trailers are located inside the
motive tractor cab. Handling of both loaded and empty containers will be roll-on and roll-off;
however, the containers are also equipped with bottom-lift forklift pockets.

Containers are transported over existing Hanford Site roadways to the ERDF. Empty containers |
returning from ERDF are removed from the clean tractor trailers at the container transferarea.
and placed onto tractor trailers for refilling. A queue, maintained near the end of the container
transfer area, provides temporary storage for full and/or empty containers if a backlog of
containers develops or is required. The queue helps to maintain a continuous flow of materials
through the transportation system by allowing excavation to continue for a limited time if the
trucks running to ERDF are not operating, or it alows ERDF trucks to continue to run for a

limited time if the excavators are not operating.

314 Soil and Debris Characterization and Analysis

Soil and debris characterization and analysis is based on the observational approach. This
approach relies on recorded information from historical process operations, including effluent
discharges and waste disposal records. and information from limited field investigations on the
natare and extent of existing contamination, combined with a "characterize-and-remediate-in-
one-step” methodology. The latter methodology consists of site excavation, field screening, and
in-process sampling for contaminants at sites where remedial action and cleanup goals have been
selected. Remediation proceeds until it can be demonstrated through a combinatiorn of field
screening, in-process sampling, and conﬂrmatorv sampling that cleanup goals have been |
achieved.

During excavation, soils are monitored for both radiological and chemical constituents, For the
radioactive liquid effluent sites, gamma-emitting radiological constituents are used as the
primary "indicator" contaminants to guide excavation for the following reasons:

¢ Data indicate, in general, that when gamma-emitting radionuclide concentrations are less
than cleanup criteria, concentrations of nonradiological consutuents are also less than
cleanup criteria.

Remedial Design Report/Remedial Action Work Plan for the 100 Area
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e Gamma-emiiting radionuclide contaminants are readily detected with field instruments at
levels specified for cleanup, whereas alpha- and beta-emiiting radionuclides and chemical
constituents are not readily detected.

At other sites, monitoring methods depend on the anticipated confaminants. If field screening
methodologies are not available for the prirmary or indicator contaminants. In-process samples
may be collected for quick-turmaround laboratory analysis to guide excavation.

Upon initial completion of excavation at each waste site, cleanup verification sampling and
analysis will be performed to confirm attainment of cleanup criteria for all COCs. If analytical
results indicate that cleanup criteria have not been achieved, then excavation will resume with -
appropriate analyses as guidance.

Each shipment of soil/debris transported to ERDF is referenced to a waste profile that is
representative of the material found at the site. The waste profile is "in effect” untii the
characteristics of the excavation site have changed significantly. A large increase in
radioactivity levels for any of the expected constituents, or the detection of previously unknown
contaminants, would trigger the issuance of an updated waste profile. If the waste profile, as
indicated by field screening, approaches the ERDF waste acceptance criteria, a sampling event
will be initiated. )

3.1.5 Decontamination

Decontamination to support excavation activities is provided primarily by the following two
methods: (1) wet methods using pressure washers and steam cleaners, and (2) dry methods using
wiping and high-efficiency particulate air-filtered vacuum cleaners.

The following are best management practices (BMPs) for the wet cleaning and/or
decontamination of heavy equipment and vehicles working directly in contaminated areas, when
- cleaning and/or decontamination water is not collected.

General BMP. This applies to all equipment cleaning/decontamination activities within a waste
site. -

¢ Decontamination should be conducted within the waste site to prevent the spread of
contaminants.

e The amount of water used to clean equipment should be minimized.
e Raw or potable water only should be used.
e Soaps, detergents, or other cleaning agents should not be added to wash water.

e Pressure washing will normally use cold water (hot water may be used to avoid icing).

Remedial Design Report/Remedial Actiors Work Plan for the 100 Area
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. - e Steamcleaning may be used only after other decontamination methods prove to be
' ineffective.

¢  Decontamination practices will be documented in the daily log.
o Personnel responsible for equipment decontamination will be trained to this BMP.

Ongoing Remediation Site BMP. This alﬁplies to equipment being washed and/or
decontaminated within sites that have ongoing remediation.

* Equipment washing/decontamination will be located in areas with ongoing waste removal.
¢ Spent washwater and associated contamination will be kept within the AOC.
* Pre-and post»washing/decontarrﬁnation contaminant surveys are not required.

¢ The project may opt to collect washwater for reuse in the excavation or to be sent for
treatmf:nt

Completed Remediation Site BMP. This applies to equipment being washed and/or
decontaminated within sites that have achieved preliminary remediation goals.

* At the “completion” of excavation activities af a site, the project may opt to transport the
equipment to a nearby site that is being remediated (by excavauon) to perfonn equipment
washing/decontamination (as described above).

+ - Equipment washing/decontamination to be performed at the site will be physically located
w1thm the remediated site.

= A pre- and post-survey will be performed on the washing/decontamination area to assess and
remediate (if required) areas affected by the activity.

e Whenthe washiﬁgldecontamination is set up in an area of a site that has (apparently) attained
the preliminary remediation goals, sampling of the area will be performed per the 100 Area
SAP (DOE-RL 2004). [

* The project may opt to perform other methods of equipment washing and/or decontamination
for a completed site, ¢.g., wrap the equipment for transfer to a decontamination pad, provide |
for a temporary facility at the site to collect wash water, fix the contammat;on to the
equipment.

Remedial Design Report/Remedial Action Work Plan for the 100 Area
February 2004 _ 3-7



DOR/RL-96-17
Remedial Action Approach and Management Rev. 5, Draft B Redline

3.2 PROJECT SCHEDULE AND COST

Project schedules are developed in accordance with Bechtel Hanford, Inc. (BHI) procedure
manual ERC-PC-01, Baseline and Funds Management System, at several different levels
consistent with the project work breakdown structure (WBS). The WBS-based schedules
promote complete and consistent compliance with DOE Order 4700.1, Project Management
System, and cost and schedule control systems criteria. Large-scale (multi-year) projects
encompassing multiple smaller projects (i.¢., each waste site remediation can be considered a
single project, while the entire project is to remediate all waste sites) are generally planned and
scheduled using a phased approach. Near-term (less than 1 year) work is usually planned and
scheduled at a detail activity level using logic ties to establish and maintain a true critical-path
schedule. Logic-driven, critical-path schedules, commonly referred to as the critical-path
method, are used to manage and control the daily progress of the work and provide early warning -
of problem areas. Forecast planning and scheduling (1 to 2 years) can be performed at the task-
package level, and long-range planning and scheduling (greater than 2 years) is performed at the
work package or cost account levels.

3.2.1 Remediation Scheduling

Post-ROD planning and scheduling for remediation projects follows a distinct pattern consistent
with the work package level of the WBS. Planning elements at this level include, but are not
limited to or bound by, remedial design, procurement, remedial actions, and site closures.

3.2.1.1 Remedial Design. Remedial design includes all design work, project plans, project
procedures, remediation cost estimating, drawings, and specifications required to procure a
remediation subcontractor to perform the remediation. Project plans will define the
data-gathering requirements to ensure worker health and safety and to eventually prove the waste
sites meet remediation goals and standards. Project procedures will define the "how to" of
obtaining data and controlling the site activities. Planning documentation is discussed further in
Section 3.4. Scope of work, design drawings, and specifications will provide the necessary tools
to procure a subcontractor.

3.2.1.2 Procurement. Procurement includes soliciting qualified subcontractors, preparing
requests for proposals (RFPs), awarding the subcontract, coordinating submittal, negotiating
change orders, and receiving and controlling subcontractor request for payments. The RFP
documents are prepared as part of the remedial design. Procurement must assemble the RFP and
contract documents.

3.2.1.3 Remedial Actions. Remedial action includes implementing the remedial design and
project plans. The implementation will include, but will not be limited to, subcontractor
oversight, excavation, material handling, analytical system operations, worker health and safety, i
radiological controls, data gathering, and overall daily conduct of operations. Subcontractor
oversight occurs through administration of subcontract documents. Project specifications and
procedures define the "how to" of excavation; material handling, analytical system operation,
data gathering, and overall daily conduct of operations. Worker health and safety and
radiological control requirements are included in site health and safety plans and permits.

Remedial Design Report/Remedial Action Work Plan for the 100 Area
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3.2.1.4 Site Verification and Cleseout. Site verification and closeout includes, but is not
limited to, data evaluation, data interpretation, preparation of documentation, and updating the
Hanford Site Waste Information Data System (WIDS).

3.2.2 100 Area Interim Remedial Action Schedule

With the signing of the Interim Action ROD in September 1995 (EPA 1995), the DOE |
committed to perform remedial actions over the next several years on 37 waste sites within the

100 Area. Ina 1997 ROD Amendment, DOE committed to perform remedial actions at an
additional 34 waste sites (EPA 19972). In the July 1999 Remaining Sites ROD (EPA 1999), the
DOE committed to perform remedial actions at 46 remaining waste sites, and use the “plug-in
approach” at 161 other remaining sites. In the 100 Area Burial Grounds ROD in September

2000 (EPA 2000b), the DOE committed to perform remedial actions at 45 burial grounds. Three
of these sites (i.e., 100-D-5, 100-D-6, and 100-D-46) were remediated during remediation of

liquid waste disposal sites with which they were associated. A schedule for all Interim Action [
ROD, ROD Amendment, Remaining Sites ROD, and 100 Area Burial Grounds ROD waste sites

is provided in Figure 3-2. The schedule is based on factors defined by the Tri-Parties. These
factors inctude the following: -

e Remedial actions shall occur concurrently in two reactor areas within 15 months of issuance
of the Interim Action ROD. The initial two reactor areas are 100-B/C and 100-D/DR.

s Remedial actions will be initiated in the 100-H Area upon completion of remedial actions in
either the 100-B/C or the 100-D/DR. Area (see the Richland Environméntal Restoration
Project Fiscal Year 2001-2003 Detailed Work Plan [DWP] {[DOE-RL 2000b]).

» The methodology for prioritizing waste sites is summarized as initiating at the waste sites
closest to the Columbia River and moving south toward the reactor buildings. This
methodology incorporates the four factors defined by the Tri-Parties: (1) waste site impacts
or has impacted groundwater, primarily due to chromium; (2) waste site proximity to the
Columbia River; (3) waste site is a large contributor to surface radiation exposure; and (4)
waste site follows logical construction management practices.

» If waste sites are added, upon regulatory agency review and approval, the schedule will be
updated and the additional waste sites will be integrated into the remedial action.

e In accordance with an ESD to the ERDF ROD to authorize disposal of Environmental _
Restoration Program investigation-derived waste (IDW) in the ERDF, DOE has developed an
integrated schedule for disposal of these wastes. The schedule presented in the DWP
(DOE-RL 2000b) identifies this activity (i.e., for those wastes associated with the 100 Area 1
RODs).

The remedial action schedules for cleanup of the 100 Area are driven by a sct of milestones that
have been established as part of the Tri-Party Agreement, a number of which have recently been
renegotiated. Schedule commitments associated with all Interim Action ROD, ROD ' I
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Amendment, Remaining Sites ROD, and 100 Area Burial Grounds are summarized in Table 3-1
and are shown in Figure 3-2.

ES

3.2.3 Project Cost

Cost estimates for remediation of waste sites listed in this document were prepared as part of
their respective feasibility studies and subseguently carried forward into their proposed plans and
RODs. Cost estimates were prepared with an accuracy of -30% and +30% 1o support evaluation
and remedial altemative and selection of a remedy. Cost estimates are updated based on design
‘work,

33 PROJECT TEAM

The term project team, in the strictest sense, means all individuals working to accomplish a

- particular project. According fo this definition, there are numerous members of the project team.
For the purpose of this discussion, the project team will be limited to the Environmental
Restoration Contractor (ERC) or River Corridor Contractor (RCC), the DOE, the EPA,.and
Ecology.

331 Reguiatorjr Agencies

The regulatory agencies for the CERCLA remediation activities in the 100 Area of the Hanford
Site are EPA and Ecology. The lead regulatory agency will depend on the OU area where the '
remediation activities are taking place {e.g., the EPA is currently the lead regulatory agency for
'100-B/C, 100-F, and 100-KE/KW, and Ecology is the lead regulatory agency for 100-D/DR,
100-H, and 100-N). The lead regulatory agency may request support from the nonlead agency, if
necessary. The lead regulatory agency is responsible for overseeing the activities to ensure that
all applicable regulatory requirements are met.

3.3.2 U.S. Department of Energy

The DOE is the government agency respounsible for the remedial actions throuchoi.lt the 100 Area
and the remaining Hanford Site. The DOE has asmgned project managers to each major area and
task involved with remediation activities.

DOE project managers are responsible for the management of their assigned activities, including
scope, budget, schedule, quality, personnel, communication, risk/safety, contracts, and regulatory
interface.

3.3.3 Environmental Restoration Contractor

Bechtel Hanford, Inc., along with its pre-selected subcontractors CHZM HILL Hanford, Inc., and
Eberline Services Hanford, Inc., make up the ERC Project Team. Under the direction of the
manager of remedial action projects, project managers are assigned consistent with the project
management assignments of DOE to promote a single point-of-contact management philosophy.
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Each ERC project managér must develop, maintain, and oversee individual project teams. The
project team will include all required disciplines to accomplish the remedial actions in a safe
efficient, and compliant manner. : :

34  PLANNING DOCUMENTATION

Planning documentation to implement remedial actions includes the preparation of a set of field
documents required to guide the work being performed. Examples include analytical system
work instructions, site support systemns work instructions, and radiation work permits.
Documents are prepared by project staff and are reviewed by ERC functional groups. Some
documentation requires the review and concurrence of DOE and the regulatory agencies._In
accordance with the 100 Area RODs, the Sampling and Analysis Plans are alyeady identified as
primary documents. Other tiered documenis (e.g., remedial designs, air monitoring plans) may
require approval by the lead regulatory agency, if requested, and will follow the processes
identified below. \ '

3.4.1 Field Procedures

Field procedures provide guidance to the site workers during field work execution. The
procedures define the scope, operations, progression of field work, personnel control
requirements, radiological posting requirements, and analytical system guidance. The
procedures also provide contingency plans should unexpected conditions arise. The site
superintendent must execute the field operations in compliance with the field procedure.

3.4.2 Sampling and Analysis Plans _ l

The 100 Area SAP (DOE-RL 2004) and the 100 Area Burial Grounds SAP (DOE-RL. 2001b}
provide guidance to field samplers during the field work specific to a remediation site or group
of sites. The relationship between this RDR/RAWP and the SAPs is illustrated in Figure 3-3, '
Sampling is performed to meet five objectives: excavation guidance, waste profile verification,
worker health and safety, site cleanup verification, and overburden soil and backfill material
verification. ‘The 100 Area SAP is also used to determine whether candidate sites should be
closed out as “no action” (if the site is in compliance with RAQOs) or remediated by RTD (if the
site is not in compliance with RAOs). The 100 Area SAP (DOE-RL 2004} and the 100 Area
Burial Grounds SAP (DOE-RL 2001b) include quality assurance project plans. The quality
assurance project plans define the chain of custody and analysis strategy to control the quality
and reliability of the analytical data. The field analytical team must perform all sampling and
analysis efforts in strict compliance with the SAPs. The SAPs and revisions thereof are prepared
by project staffl and undergo ERC functional organizational reviews. The SAPs are primary
documents and are provided to the DOE and regulatory agencies for review and approval.

Protocols for managing analytical data developed to support remedial action are specified in
Section I1.3.10 of the 100 Area SAP (DQE-RL 2004). The data management process starts with |
using the project’s past-practice data as input to the data quality objective process and tracks the
remedial action project sample data flow through collection, analysis, verification/validation, and
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storage in site data management databases. Both the past-practice and remedial action project
data are managed under documenied configuration contro! procedures, Procedures are in place
for the integrated sample data management processes.

34.3 Heaitl_l and Safety Plan

Health and safety (H&S) plans are prepared in conjunction with the activity hazards'
classification. These plans provide guidance to the site superintendent and all personnel on the
site for health and safety concerns specific to the remediation site and action. The ERC
site-specific H&S plan is prepared by the project H&S officer and is reviewed by all project staff
and ERC functional organizations. The site superintendent must comply with the H&S plan at
all times. Al project field staff must understand the H&S plan. All unescorted site visitors are
required to read and sign the H&S plan before entering the construction area. Escorted visitors
are briefed on the H&S concern and must be escorted by the site superintendent or designee at all
times when in the construction area. The H&S plan is prepared and revised in accordance with
the BHI H&S procedures manual (BHI—SH~02) The excavation subcontractor may prepare a
separate H&S plan.

3.4.4 Mitigation Action Plan

The Mitigation Action Plan for the 100 and 600 Areas of the Hanford Site (DQE-RL 20013)
provides guidance to the design and field staff to ensure that natural and cultural resources are.
protected during field activities.  The plan also includes avoidance and minimization steps for
mitigation. '

3.4.5 Remedial Acfion Desion

DOE shall provide the lead regulatory agency remedial designs for review and approval, if
requested, Summary briefings and discussions may be held at Unit Manager’s Meetings {UMM)

or other forurns, as agreed. Issues will be identified and resolved in a timely manner to prevent
Or minimize impacts to schedules for issuing requests for proposals. .

The following process will be followed to implement the requirement above, and may be
modified and documented af the 100 Area UNMM:

Remedial Desien Reviews:.

e DOFE shall provide the draft remedial design packasge and deéign schedule to the lead
regulatory agency at the UMM, or deliver to the local field office.

o | ead regulatory agency shall provide documented notice to DOE within three working davs,
if approval is warranted.

o [cad regulatory agency review period is generally two weeks. If additional review time is
necessary, the review pertod can be increased up to four weeks. If more than four weeks is
required due to the complexity of the oroject, DOE and the lead regulatory agency shall agree
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to the review pericd, as necessary. To minimize impacts to the schedule, additional review
time should be communicated early in the process.

»__Review comments and issues shall be identified and resolved in a timely manner. Review
comments and isspes, including responses or resolutions, shall be documented in the UMM,

Ietters; or other forums, as agreed.

o _DOE shall provide a copy of the final remedial design package, Whlch has comments
incorporated. to the lcad rcoulatorv agency at the UMM, deliver to the local field office or
transimit.

Remedial Design Approval:

= _An approval letter should be provided by the lead regulatory agency to DOE within g
reasonable timeframe. The approval letter should reference the specific design, and reference

that approval by the lead regulatory agency was warranted.,

3.4.6 _Air Monitering Plans

The substantive requirements apgiicabie to radigactive air emissions resulting from remediation

activities are to quantify potential emissions, monitor the emissions. and identify and employ
best available radionuclide control technology (BARCT). Exemption from these requirements

may be requested if the potential-to-emit for the activity or emission unit would result in a TEDE
less than 0.1 mrem/year. Implementation of these elements fulfills the ARARs identified in the
100 Area RODS. The use of BARCT includes, but is not limited to, dust suppression (e.g..
water, water sprays, fixatives) and the use of other standard engineering controls (e.g., high-
efficiency particulate air [HEPA] filter vacuum cleaners). An air-monitoring plan (AMP) for the
remedial action activity will be developed to incorporate the above requirements and will be
provided to the lead regulatory agency for review and approval. if requested. Summary briefings
and discussions may be held at UMMs or other forums, as agreed. Issues will be identified and
resalved in a fimely manner to prevent or minimize impacis to schedules.

The following process will be followed to implement the requirement above, and may be
modified at the 100 Area UMM.

Air Monitoring Plan Reviews:

o  DOE shail provide the draft AMP and schedule to the lead regulatory asency at the UMM,
deliver to the local field office. or other forums as agreed.

o Lead regulatory agency shall provide documented notice to DOE within three working days,

if approval is warranted.

e [ ead resulatory agency review period is senerally two weeks. If additional review time is
necessary, the review period can be increased up to four weeks. If more than four weeks 13
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required due to the complexity of the project, DOE and the lead regulatory agency shall agree

1o the review period, as necessary. To minimize impacts to the schedule, additional review

time should be communicated early in the process.

» Review comments and issues shall be identified and resolved in a timely manner. Review

comments and issues, including responses or resolutions. shall be documented in the UMM,

letters, or other forums, as agreed.

» DOE shall provide a copy of the final air monitoring plan, which has comments incorporated,
to the lead regulatory agency at the UMM, deliver to the local field office. or transmit.

Alr Monitoring Plan Approval;

| +  DOE shall transmit the final AMP to the lead regulatory agency for approval.

e The lead regulatory agency should provide an approval letter to DOE within a reasonable

timeframe. The approval letter should reference the specific AMP, and reference th_at
approval by the lead regulatory agency was warranted,

3.5 REMEDIAL ACTION CHANGE MANAGEMENT

Three types of changes in the 100 Area remedial actions are possible that affect compliance with
the requirements in the RODs (EPA 1995, 1997a, 1999, 2000a, 2000b): (1) a nonsignificant or
minor change, (2) a significant change to a component of the remedy, and (3) fundamental
changes to the overall remedy.

A nonsignificant or minor change falls within the normal scope of changes occurring during the
remedial design and remedial action processes. These minor changes should be documented in
the appropriate post-decision project file. Nonsignificant changes shall not impact the
requirements of the RODs (EPA 1995, 19972, 1999, 20002, 2000b) or will they impact the
functional requirements. Examples of nonsignificant changes include, but are not limited to, the
following: :

¢ The addition of waste sites that are adjacent to and within the area required for remediation
of sites addcessed in the RODs (EPA 1995, 1997a, 1999, 2000a, 2000b)

¢ Modifications to the remedial action schedule that do not impact agreed-upon milestones

e The addition of IDW associated with the sites listed in this document for remediation in 2
manner that is consistent with the scope and role of action as described in the RODs (EPA
1995, 1997a, 1999, 2000a, 2000b). The minor change to manage IDW associated with the
waste sites addressed by the RODs (EPA 1995, 1997a, 1999, 2000a, 2000b) is being planned
at this time, as shown on the project schedule (the DWP [DOE-RI. 2000b]1) :
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» The granting of a treatability variance if it is technically impractical fo meet the LDR
treatinent standard.

It may be determined that a significant change to the selected remedy as described in the RODs
(EPA 1995, 19972, 1999, 2000a, 2000b) is necessary after the RODs have been signed.
Significant changes are defined as changes that significantly modify the scope, performance, or

component cost for the remedy as presented in the RODs. All significant changes will be
addressed in an ESD. An example outline for an ESD can be found in EPA (1995), Exhiblt 8-3.
Examples of significant changes will include, but are not limited to, the following:

"o A 50% increase in the total cost of site remediation addressed in the RODs (EPA 1995,

1997a, 1999, 2000a, 2000b)
e A delay in the point in time when the remedial action or objectives are met

» The addition of 100 Area IDW not associated with the sites in this document

» The addition of waste sites for remediation in a manner that is consistent with the scope and

role of action as described in the RODs (EPA 1995, 1997a, 1999, 2000a, 2000b).

A fundamental change is a change that does not meet the requirements set forth in the RODs
(EPA 1995, 1997a, 1999, 2000a, 2000b) or that incorporates remedial activities not defined in
the scope of the RODs. In few cases are there fundamental changes to a ROD. Should the -
situation arise, the RODs (EPA 1995, 19972, 1999, 20004, 2000b) must be amended. Exampies
of significant changes that fundamentally alter the remedy occur when:

e Waste remains in place-above cleanup objectives due to cultural resources.

e A final land use is defined that is not compatible with the RODs (EPA 1995, 19973, 1999,
20003, 2000b).

» Stabilization of waste remaining in place in the 100 Area rather than excavating and
disposing the soil at the ERDF. :

The project manager is responsible for tracking all changes and obtaining appropriate reviews by
ERC staff. The project manager will discuss the change with DOE, and DOE will then discuss
the type of change that is necessary with the EPA and Ecology. The lead regulatory agency’s
responsibility is to determine the significance of the change. Appropriate documentation will
follow based on the type of change.
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3.6 ATTAINMENT OF REMEDIAL ACTION OBJECTIVES

This section describes the approach for verifying attainment of cleanup of soils in accordance
with the RAOs identified in the RODs (EPA 1995, 1997a, 1999, 20002, 2000b) and presents the
supporting calculations. Becanse candidate sites are subject to compliance with RAOs prior to
rejection as waste sites, they too are subject to verification with the RAGS in accordance with the
approach below.

The analvtical results used to verify attainment of RAQs will be derived from one of two fypes
of sampling desiens, focused sampling or statistical sampling. In focused sampling, process
knowledge and professional judgment are used to limit the number of samples from a site (with a
minimum of four) and focus sample collection on locations that are expected o have the highest
contamination levels. The subsequent evaluation is based on maximum values. Statistical

sampling uses composite values and summary statistics for decision-making. Based on

experience to date, focused sampling is often the most appropriate for confirmatory sampling at

candidate sites, whereas statistical sampling is most often used at radicactive liquid effluent sites
and remaining sites that require remedial action.

The general approach for venfymg attainment of RAQOs is presented in Figure 3-4 and mvolves
the following steps.

s Identify the unit(s) within a site for cleanup verification.

s Calculate the suminary statistics for the identified unit(s) (statistical sampling design) or -

maximum values (focused sampling).
« Identify the appropriate RAGs to be applied to the unit(s).

* Evaluate the summary statistics or maximum values, as apvropnate for the identified umt(s) |
against the decision rules for achieving the appropriate RAGs,

o  Verify that radionuclide soil concentrations are less than the 15 mrem/yr radionuclide soil
cleanup standard for direct exposure.

e Verify the attainment of the nonradionuclide soil concentrations corresponding to WAC 173-
340-740(3) soil cleanup standards for direct contact.

*  Verify that radionuclide soil concentrations are less than the radionuclide groundwater
protection standard.

»  Verify the attainment of the nonradionuclide contaminant concentrations in soil less than or
equal to 100 times the groundwater RAGs for protection of groundwater.

o Verify that radionuclide soil concentrations are less than the radionuclide Columbia River
protection standard after the DAF has been applied.
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¢ Verify the attainment of the nonradionuclide contaminant concentrations in soil less than or
equat to 100 times the RAGs for protection of the Columbia River after the DAF has been
applied.

Details regarding verification sampling and analysis may be found in the 100 Area SAP (DOE-
RL 2004), the 100 Area Burial Ground SAP (DOE-RL 2001b).

3.6.1 Identify the Unit(s) Within a Site for Cleanup Verification

In this step, the site is divided into units for purposes of collecting verification samples.
Summary statistics {e.g., arithmetic mean and 95% upper confidence limit [UCL)]) or maximum
values are calculated for verification samples from a particular unit. Verification sampling and
analysis data will be evaluated against the decision rules (see Section 3.6.4) on a unit-by-unit
basis. Generally, a site will be divided into the following units: (1) stockpiled “clean” soil that
will be refurned to the excavation, (2) soil from the bottom of the excavation when excavation is
from 0 to 4.6 m (0 to 15 ft) below ground surface, and (3) soil from the bottom of the excavation
when excavation is greater than 4.6 m (15 {1} below ground surface. Additional units may be
defined as needed for large sites or other specific needs. Overburden (stockpiled) “clean™ soil
from multiple waste sites may be combined into a single common overburden pile or multiple
common overburden piles.. These units will be identified in instructions prepared for
confirmation sampling. Details regarding verification sampling and analysis can be found in the
100 Area SAP (DOE-RL 2004) and the 100 Area Burial Ground SAP (DOE-RL 2001b).

For candidate sites, confirmatory sampling may be performed to determine whether or not a site

exceeds applicable RAGs. Factors such as site construction and purpose, contaminants of
potential concern, process history, waste form, and contarninant dispersion mechanisms are
considered so that the applicable sampling design may be chosen. The confirmatory sampling
data will be evaluated against the decision rule (Section 3.6.4) on a unit-by-unit basis.

Generally, a confirmatory sampling effort site will congist of just ohe unit, soil/material from the
engineered structure from 0 to 4.6 m (15 fi) below grade level. Additional units may be defined
as needed for large sites or other specific needs. These units will be identified in site-specific
work instructions prepared for confirmation sampling. Details regarding verification sampling
and analysis can be found in the 100 Area SAP (DOE-RL 2004) _and site specific work
instructions. '

3.6.2 Calculate the Summary Statistics for the Identified Unit{s) (Statistical Sampling
Design

The summary statistics needed for each unit (Section 3.6.1) are arithmf:‘tic: mean, standard
deviation, single-sided 95% UCL, and the total number of samples collected from the unit. The
number of samples with concentrations exceeding the WAC 173-340 cleanup level and two

times the WAC 173-340 cleanup level must also be determined from the sampling and analytical .

data.

The 95% UCL for the mean will be calculated for each COC, with adjustments for censored data
in accordance with Ecology’s Statistical Guidance for Ecology Site Managers (Ecology 1992)
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and Statistical Guidance for Ecology Site Managers, Supplement S-6 (Ecology 1993). For the .
nonradionuclides, the 95% UCL will be compared to the WAC 173-340 Method B limit in S
addition to the comparison of the raw data to twice the WAC 173-340 Method B limit and the

proportion of raw data exceeding that WAC 173-340 Method B limit. The 95% UCL for each of

the COCs will be used as the basis for RESRAD modeling, as necessary.

Examination of the distribution of large nonradionuclide data sets (10 or more data points per
component) will be done per guidelines presented in Ecology’s Staiistical Guidance for Ecology
Site Managers (Ecology 1992) and Statistical Guidance for Ecology Site Managers,

Supplement S-6 (Ecology 1993), and will typically be performed using the WAC 173-340 Stat |
Microsoft® Excel module. Small data sets (less than 10 data points per component) will be
evaluated in accordance with Section 5.2.1.4 of Ecoiogy s Statistical Guidance for Ecology Site
Managers (Ecology 1992). Refer to Figure 3-3.

3.6.3 Deteﬁmine the Maximum Values for the Identified Unit(s) (Focused Sampling
Desi

The maximum values for each unit (Section 3.6.1) must be determined from the data set. The
number of samples with concentrations exceeding the WAC 173-340 cleanup level and two
‘times the WAC 173-340 cleanup level must also be determined from the sampling and analvtical
data.

3.6.4 _Identify the Appropriate Remedial Action Goeals to be Applied to the Unit(s)

The RAG or RAGs that apply to a site must be identified to verify that remedial action has
attained the RAOs. A review of Section 2.1.2 provides the information necéssary to identify the
appropriate RAGs. One or more of these goals may apply to any particular unit. Compound-
specific RAGs (e.g., hydrocarbons, pesticides, volatile organic analytes, and semivolatile organic
compounds) will be calculated as needed for site verification. |

-3.6.5 Evaluate the Data Against the Declsmn Ruies for Achieving the Appropriate |
" Remedial Action Goals

For the RAGs identified in the previous step, decision rules are defined that will be used to test '
verification sampling and analysis data. For statistical sampling designs, these decision rules are l
as follows:

» WAC 173-340-740({71[e] standards are achieved under the following conditions: ]

— The 95% UCL on the arithmetic mean from verification samples collected is.less than the
cleanup standard for each COC.

— No single sample concentration is greater than two times the cleanup standard.

@ Microsoftis a regisﬁered trademark of the Microsoft Corporation, Redmond, Washington.
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. — Less than 10% of the sample concentrations exceed the cleanup standard.

e Radionuclide soil cleanup standards are achieved under the following conditions: The dose
calculated from the 95% UCL on the arithmetic mean for the sum of al! radioactive COCs
from verification samples collected from the sides of the excavation and from soil 0 to 4.6 m
(0 to 15 ft) below grade is less than 15 mrem/yr above background. The dose is calculated ]
assuming exposure during a portion of the individual’s lifetime through inhalation, soil
ingestion, crop ingestion, meat and milk ingestion, aquatic foods ingestion, drinking water
ingestion, and external gamma exposure pathways using residential exposure assumptions
(specific assumptions for dose calculations are presented in Append1x B) Figure 3-5 ]
illustrates this scenario.

* For nonradioactive contaminants, cleanup of soils for groundwater protection will have been
achieved when the 93% UJCL on the arithmetic mean concentration in soil of each COC is
less than 100 times the groundwater RAG as presented in Table 2-5 or when site-specific
modeling or other appropriate methods indicate that the residual contaminant concentrations
will not impact groundwater at levels above the groundwater RAG for 1,000 years.

» For radionuclide contaminants, cleanup of soils for groundwater protection will have been
achieved when the 95% UCL on the arithmetic mean concentration in soil of each COC 1s
less than the value, as calculated by RESRAD, that meets the groundwater RAG as presented
in Table 2-5.

» For nonradioactive contaminants, cleanup of soils for protection of the Columbia River will
have been achieved when the 95% UCL on the arithmetic mean concentration in soil of each
COC is less than 100 times the RAG after the DAT has been applied as presented in
Table 2-6 or when site-specific modeling or other appropriate methods indicate that the
residual contaminant concentrations will not impact the river at levels above the surface
water RAG after the DAF has been applied for 1,000 years (EPA 2000b).

¢ For radionuclide contaminants, cleanup of soils for protection of the Columbia River will

have been achieved when the 95% UCL on the arithmetic mean concentration in soil of each
COC is less than the value, as calculated by RESRAD, that meets the RAG after the DAF has
been applied as presented in Table 2-6.

For focused sampling designs. the decision rules are the same except that maximum values are
used in Heu of the 95% UCL on the arithmelic mean concentration.

3.6.6  Verify the Attainment of the Radionuclide Soil Cieénup Standard

Determining when a remedial action has achieved the cleanup level (15 mrem/yr above
background) involves converting radionuclide concentrations (in pCi/g) in soil into dose rates (in
mrem/yr} using a dose assessment model. Use of a model requires an exposure scenario that
' specifies (1) a hypothetical receptor, (2} pathways of exposure from radionuclides in soil to the
. receptor, and (3} assumptions and parameiers for estimating exposures and doses to the receptor
from radionuclides in soil.

Remedial Design Report/Remedial Action Work Plan for the 100 Area
- February 2004 ' ' 3-19



| | DOE/RL-96-17
Remedial Action Approach and Management Rev. 5, Draft B Redline

Unrestricted future use in the 100 Area is represented by an individual resident in a
rural-residential setting. This resident is assumed to consume crops raised in a backyard garden,
meat and milk from locally raised livestock, and meat from game animals and fish, and to live in
a fesidence with a basement 3.7 m (12 ft) below grade. The following exposure pathways are

~ considered when estimating doses from radionuclides in soil: inhalation; soil ingestion;
ingestion of crops, meat, fish, drinking water, and milk; and external gamina exposure. External
gamma exposure is assumed to be the only exposure pathway from contaminants at the bottom
of the excavation and is assumed to occur only when an individual is in the basement. (Wastes
left in place at depths greater than 4.6 m [15 ft] and that are protective of groundwater and the
Columbia River will have institutional controls applied [e.g., deed restrictions for well drilling
and deep excavation].) This individual is conservatively assumed to spend 25% of his/her
lifetime in the basement. Therefore, doses are calculated separately in fill soil from 0 t0 4.6 m
(0 to 15 ft) below grade and for residual contaminants at the bottom of the excavation. These
doses are then summed to obtain the fotal dose associated with radionuclides in soil. A list of the
assumptions and model parameters used in RESRAD is presented in Appendix B. '

3.6.7 _Verify the Attainment of the WAC 173-340-746(3) Cleanup Standards

Verifying the attainment of WAC 173-340-740(3) cleanup standards involves comparing the
appropriate summary statistics or maximum values with the RAGs presented in Table 2-1 or
conducting a site-specific assessment using models or other appropriate methods to demonstrate
that residual site contarination does not pose an unacceptable risk. The decision rules for WAC
173-340 standards presented in Section 3.6.4 are also used for this verification.

3.6.8 Verify the Attainment of the Contaminant Concentrations in Soil
for Protection of the Groundwater

Verifying the attainment of groundwater protection RAGS for radionuclides involves using the
RESRAD model with site-specific and 100 Area-specific parameters to assess the groundwater
impact from residual site contamination. The RESRAD estimated groundwater concentrations
(as effected by post-remediation residual contamination) are used to calculate a dose based on
groundwater used as drinking water or are directly compared to radionuclide drinking water.
maximum contaminant levels. For nonradionuclides; the summary statistical values are
compared to the groundwater protection soil RAGs developed in Table 2-5. The groundwater
protection RAG is attained if the statistical values are less than the Table 2-5 RAGs and each
sample data set meets the requirements of the WAC 173-340-740(7)(e) three-part test. If this is
not the case, a more detailed assessment using RESRAD or other appropriate methods {(e.g.,
leach tests) is used to assess the potential of residual site contaminants to tmpact groundwater. If
this assessment indicates that the residual contamination at the site will not impact groundwater
at concentrations above the groundwater RAGs, then the groundwater protection RAG has been
attained. '
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3.6.9 Verify the Attainment of the Contaminant Concentrations in Soil [
for Protection of the Columbia River

The Columbia River radionuclide protection RAGs are identical to the groundwater proteciion
RAGs; therefore, showing groundwater protection as discussed above also shows protection of
the Columbia River. For nonradionuclides, the summary statistical values are compared to the
Columbia River protection soil RAGs developed in Table 2-6. The river protection RAG is
attained if the statistical values are less than the Table 2-6 RAGs and each sample data set meets
the requirements of the WAC 173-340-740(7)(e) three-part test. If this is not the case, a more |
detailed assessment using RESRAD or other appropriate methods (e.g., ieach tests) is used to
assess the potential of residual site contaminants to impact groundwater and the river. If this
assessment indjcates that the residual contamination at the site will not impact groundwater and
therefore the river at concentrations above the river RAGs, then the Columbia River protection
RAG has been attained. -

3.7 CERCLA CLEANUP DOCUMENTATION

Subsequent to remedial action, cleanup verification reports will be prepared. The reports will
provide the needed documentation for verification of interim remedial action at a site and to
support the eventual deletion of the OU from the NPL. Cleanup verification reports will be
prepared for groups of sites or individual sites, as needed. Guidance found in Appendix G is one
method to satisfy this requirement. Less complex sites require less complex verification reports.
At a minimum, the following is required for each waste site:

» Description of current waste site condition
* Basis for reclassification
e Analytic data or data references (if applicable).

Candidate sites confirmed not to exceed the RAGs for any constituentswill be reclassified as no
action per the site classification definitions in Procedure TPA-MP-14, "Maintenance of the
Waste Information Data System (WIDS)" (DOE-RL 1998b). Regulator approval will be
documented on a Waste Site Reclassification Form. Supporting documentation (e.g.,
calculations, memo to file explaining field investigation effort) will be held in records retention
for retrieval, if ever required. The WIDS database will serve as formal notification to the public
that the site is no longer a candidate for remedial action and does not exceed RAOs established
in the Remaining Sites ROD (EPA 1999).

38 SITE RELEASE

The DOE will continue to manage the land in the 100 Area of the Hanford Site as long as
necessary. to support remedial actions and other missions. The release of land areas for other
uses will depend on the following: (1) release of the individual waste sites, and (2) the
completion of other work in the OU such as decontamination and decommissioning of facilities,
as well as final cleanup verification under CERCLA.
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1t is unknown at this time when a final ROD will be recorded for the 100 Area NPL site, but the
final ROD will contain operation and maintenance requirements. The DOE will provide
institutional controls (e.g., site monitoring and access restrictions) to meet all project missions

until such time that they are deemed unnecessary.

Institutional controls are designed to prevent exposure to contamination by limiting land or
resource uses. Continuing existing institutional controls during the interim action include access
controls, water-use and land-use resirictions, and signs. Restrictions on certain lard uses (e.g.,
restricting drilling or excavation) are administered through the onsite excavation permit process.
Access control is ensured through Hanford Site badging requirements and the use of signs posted
along the Columbia River shoreline for restricted uses. The DOE is responsible for establishing
and maintaining land-use and access restrictions until the RAQOs are achieved. The DOE will

+ notify EPA and Ecology upon discovering any trespassing incident and will report the incident to
the Benton County Sheriff’s Office.

Where deed restrictions or other institutional controls are used in accordance with this
RDR/RAWP and the RODs (EPA 1995, 1997a, 1999, 2000a, 2000b). the DOE will not allow
any activities that would interfere with the remedial action prior té EPA and Ecology approval.
Additionally, DOE will take necessary measures, such as filing the deed restrictions in
appropriate county offices, to ensure the continuation of these restrictions prior to any transfer or
lease of the property. A copy of a notification of any restrictions will be given to any
prospective purchaser/transferee before any transfer or lease by DOE. The DOE will provide
EPA and Ecology with written verification that these restrictions have been put in place.

A plan for implementing current and post-remedial action institutional controls as specified in

the RODs is presented in the Sitewide Institutional Controls Plan for Hanford CERCLA

Response Action Sites (DOE-RL 2002b). The institotional controls defined in this plan will be
enforced during and after cleanup, as appropriate. The plan describes the types of institutional
controls used and how each type of control is, or will be, implemented. The institutional controls
are grouped into five main types: warning notices, entry restrictions, land-use management,
groundwater-use management, and waste site information management. [
In addition, the plan includes the following:

e A tracking mechanism defining restricted land areas and changes to these areas.

e Notification requirements for activities that are inconsistent with the institutional control
objectives for the site.

» A point of contact for institutional control compliance on the Hanford Site.

¢ Evaluation of the implementation and effectiveness of institutional controls on an annual
basis.

The following institutional controls will be implemented: _ .
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.  Warning notices:

Appropriate signage are posted at various locations around the perimeter of the Hanford
Site. Additionally: One sign is Jocated along the Columbia River at each reactor area
(100-B/C, 100-K. 100- N, 100-D/DR, 100-H. and 100-F}. The signs will consist of one
each in Spanish and English. The signs will be located so that the distance for viewing
from the Columbia River will be approximately 150 m (500 ft). No'signs will be placed
between reactor areas. Another sign will be placed at the major road entrance (o the areas
(100-B/C, 100-K, 100- N, 100-D/DR, 100-H, and 100-F). Location of the signs have
been coordinated with the regulators. The English sign along the river reads as follows:

WARNING: HAZARDOUS AREA
DO NOT ENTER
Area May Contain Hazardous Soil and Water Seeps
For Information Call: 509-376-7501

The Si)anish sign reads as follows:

ADVERTENCIA: AREA DE PELIGRO
NO ENTRES . _
Esta area puede contener tierra y fuentes de agua que son peligrosas.
Para Informacion Usted Puede I lamar a (509) 376-7501

Along access roads, one large sign is located at the entrance to the actwe remediation
area. The sign reads . reads as follows:

WARNING: HAZARDOUS AREA
Area May Contain Hazardous Soil
Only Authorized Personnel Allowed
For Information Call: 509-376-7501

¢ Entry restrictions: Site access is restricted and security badges must be worn by employees,
contractors, and visitors. Before receiving a badge, all must receive the level of training
reguired to access the site or perform work.

+ Land-use management: Excavation permits are required for excavations in the areas to
prevent unplanned disturbances, spread of contamination, or infiltration.

» Groundwater-use management: Groundwater use is restricted, except for the purpose of
monitoring and treatment, as approved by EPA or Ecology or as authorized in EPA-approved
documents. Groundwater use is also controlled through excavation permits.

. s Waste site-specific institutional controls: The site-specific institutional control requirements
and information on the location and nature of any remaining contamination documented in

Remedial Design Report/Remediol Action Work Plan for the 100 Area _
February 2004 _ 3-23




DOE/RL-96-17
Remedial Action Approach and Management Rev. 5, Draft B Redline

the cleanup verification package (in Section 8.0, “Statement of Protectiveness™) is .
maintained in WIDS. : -
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Figure 3-1. Remedial Action
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Figure 3-2. Tri-Party Agreement Milestones
for 100 Area CERCLA Cleanup.
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. Figure 3-3. Hierarchy of Sampling and Analysis Documents.

100 Arez RDR/RAWPA

¥

¥ ¥

Liquid Effuent Site DQOY

- 100 Area SAPS 100 Area Burial Grounds 100/300 Area Burial
Remaining Sites DOQOC " '

SAPe Ground QO

h 4 T

Instruction GuideB Bite-Specific Work
' Instructions

3Remedial Design Réport/Remedial Action Work Plan {or the 100 Ared, DOE/RL-85~17, Rev. 4 :

bpiata Cuallty Objectives Summary Report for the 100-FR-1, 100-FR-2, 100-Hi-1, 100-KFL-1, and 100-KR-2 Group 4 Weste Siés, DOEMRL-07-61,
Rev. 0; Data Quality Objectivos Summary Repart for the 100-BC-1, 100-BC-2, 100-DR-1, and 100-DR-2 Group-3 Waste Sites, DOE/RL-96-111, Rov.
0; Data Quality Objectives for the 100-11 Group 2 Waste Sites, DOE/RL-86-88, Rev. 0

EDafa Quality Objaciive Summary Reapait for the 100 Area Remaining Confirmatory Sampling Sites, BHI01249, Bev. 3

Y100 Arep Remedial Action Samgifing and Analysis Flan, DOEMRL-96-22, Rev 3

©100 Arez Burial Grounds Remedial Action Sampling and Analysis Plan, DOE/RL-2001-35, Rev. ©

Data Chiality Objectives Summary Report for the 100 Area Burizt Grouid and 300-FF-2 Operable Unit Waste Sites, BHI-01 508, Rev. 0

Einstruction Guids for the Rermediation of the 100 Area Waste Sites, M00X1G-G0001, Rev. 5

E0402059.10

Remedial Design Report/Remedial Action Work Plan for the 100 Area
February 2004 : 3-29



| DOE/RL-96-17
Remedial Action Approach and Management Rev. 5, Draft B Redline

Figure 3-4. Verification of Soil Cleanup.
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Figure 3-5. Human Exposure Scenario.
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Table 3-1. Summary of Relevant Tri-Party Agreement Milestones. (2 Pages)

Milestone ‘ C - Description Diie Date
_ General 100 Area Milestones _
M-016-10A Initiate remedial actions in the 100-KR-1 OU. August 01, 2003
Complete )
M-016-13B Complete remediation and backfill of [6 liquid waste sites and October 29, 2004
process effluent pipelines in the 100-FR-1 and 100-FR-2 OUs,
M-016-268B Complete remediation and backfill of 51 liquid waste sites in the- March 3§, 2002
100-BC-1, 100-BC-2, 100-DR-1, 100-DR-2, and 100-HR-1 OUs. Compiete
Compléete revegetation of 36 liquid waste sites in the 100-BC-1, '
100-DR-1, 100-DR-2, and 100-HR-1 OUs.
M-016-26E Complete excavation and removal of 100-B/C process effluent September 30, 2004
pipelines. .
M-016-26F Complete backfill of 100-B/C process effluent pipelines and February 28, 2005
excavations. _
M-016-00A Complete all interim response actions for the 100 Area. December 31, 2012

Cormpletion of interim response actions is defined as the completion
of the Interim ROD or Action Memorandum requirements in
accordance with an approved RDR/RAWP or Removal Action
‘Work Plan and obtain EPA and/or Ecology approval of the
appropriate project closeout documents.

M-016-45 Complete the interim remedial action for the 100-B/C Area. December 31, 2006
M-016-46- Initiate remedial actions of the remaining waste sites for the 100-D | July 31, 2006
Area. ) .
1 M-016-47 Complete the interim remedial actions for the 160-D Area. December 31, 2011
M-016-48 Initiate remedial actions for the remaining waste sites for the July 31, 2005
100-F Area. _
M-016-49 Complete the interim remedial actions for the 100-F Area. December 31, 2008
M-016-50 Initiate remedial actions for the remaining waste sites for the 100-H | July 31, 2007
Area, : -
4 M-016-51 Complete the interim remedial actions for the 100-H Area. December 31, 2010
M-016-52 Initiate response actions for the remaining waste sites from the July 31, 2009
100-X Area. ’
M-016-53 . 'Complete the interim response actions for the 100-K Area. December 31, 2012
M-016-56 Complete the interim remedial actions for the 100-IU-2 and December 31, 2008

100-1U-6 OUs.

Additional Comumnitments

Submit the 100-B/C risk assessment pilot study to EPA and
Ecology.

July 31, 2005

Submit an engineering evaluation of the final disposition of the
river pipelines and outfall structures to EPA and Ecology.

July 31, 2005

* Tri-Party Agreement Milestone M-016-26F has an associated commitment 1o submit the 100-B/C risk assessment pilot study to

EPA and Ecology. This pilot study will feed into the post-cleanap risk assessment for the {00 Avea.
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Definitions for Tri-Party Agreement Milestones M-016-45 through M-016-56:
Initiate Remedial Actions: This is the initiation of excavation of waste sites.

Remaining waste sités: This includes all waste sites that have been designated for response
actions inchading liquid chsposal sites, solid waste burial grounds, unplanned releases,
miscellaneous pipelines, and other miscellancous waste sites.

Complete Interim Remedial Actions: This includes the completion of the excavation, backfill,
and revegetation of the waste sites. It also includes the completion of the decontamination and
decommissioning of ancillary facilities. EPA/Ecology approval of the waste site reclassification
form for cleanup verification packages must also be done.

Remedial Design Report/Remedinl Action Work Plan for the 100 Area ] _
February 2604 o _ 3-33



DOE/RL-96-17 ,
Remedial Action Approach and Management Rev. 5, Draft B Redline

Remedial Desigr. Report/Remedial Action Work Plan for the 100 Area
February 2004 3-34



DOE/RL-96-17
Rev. 5, Draft B Redline

4.0 WASTE MANAGEMENT

- This waste management plan establishes the requirements and describes the activities for the
management and disposal of waste associated with the remedial actions as stipulated in the
Interim Action ROD (EPA 1995), the ROD Amendment (EPA 1997a), the Remaining Sites
ROD (EPA 1999}, and the 100 Area Burial Grounds ROD (EPA 2000b).

 Waste management activities will be performed in accordance with waste management ARARSs

identified in Section 2.1.6 of each ROD, The requirements specified by the ARARSs and other -
‘applicable guidance will be addressed in Site-Specific Waste Management Instructions
(SSWMTI). The SSWMI will address waste storage, transportation, packaging, handlmg, and
labeling as they specifically apply to waste streams from each waste site.

41 PROJECTED WASTE STREAMS

In conducting the remedial action, various waste steams will be encountéred. Each waste stream
will require specific processing and disposal. Similar types of OU-specific waste will be

- managed uniformly. Assignment of waste to the appropriate waste stream depends on knowing
the designation of the waste and appropriate disposal facility. Projected waste streams include,
but are not limited to, the following:

s Nonhazardous, nondangerous miscellaneous solid waste

—  Filter paper, wipes, persenal protective equipment, cloth, plastic, equipment, tools,
-pumps, wire, metal and plastic piping, and materials from cleanup of unplanned releases

- “Demolition waste,” which means solid waste, largely inert waste, resulting from the
. demolition or razing of buildings, roads, or other man-made structures

e Low-level radioactive waste, including soil and associaied miscellaneous solid waét_e.
Decommissioning debris includes such materials as concrete, wood, rebai, metal/plastic pipe
and screens, wire, liners, equipment, pumps, and tanks

* Mixed waste (i.e., waste that is both low-level radioactive waste and hazardous waste)

* Liquids including, but not limited to, the following: -

~ -Water from unplanned releases (i.e., spills)
— Decontamination/cieaning fluids

e Used oil/hydraulic fluids

¢ Returned sample waste associated with these waste sites.
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4.1.1 Waste Characterization, Designation, and Disposal

Miscellaneous solid waste and demolition debris that has contaeted contaminated media,
and/or is designated as contaminated bv process knowledge or other information. may be
disposed at the ERDF as described above. Waste will be characterized and designated in
accordance with requirements of the receiving facility and in accordance with the approved 100
Area SAP (DOE-RL 2004) and the 100 Area Burial Grounds SAP (DOE-RL 2001b). The
sorting process is observational and is performed to identify the nonconforming waste forms. On
a case-by-case basis, and as allowed by the lead regulatory agency, such waste forms mav be
used as waste site backfill provided that general size and/or placement reguirements are met.
These case-by-case agreements will be documented in unit managers’ meetings or other forums
agreed to by the lead regulator. Waste will be designated using process knowledge, historical
analytical data, engineering calculations, and/or analyses of samples identified in the referenced
documents or SAPs, as appropriate. Anomalous wastes are defined as waste materials that must |
be sorted out of the burial ground dig face or by a mechanical sorting process because they
requires special handling and/or treatment prior to disposal. This anomalous material may or
may not require additional characterization prior to disposal. Every effort will be made to

minimize waste volume for -disposal at ERDF through recycling and reuse. as appropriate.

The ERDF is the preferred disposal location, provided that the waste acceptance criteria are met.
As necessary, waste will be stored within the AQC, in staging piles. or at the ERDF as described
in the following subsections,

Miscellaneous solid waste and demolition debris that has contacted contaminated media may be
disposed at the ERDF as described above. Miscellaneous solid waste or demolition debris that is
nondangerous and has been radiologically released may be disposed at an offsite permitted ' ]
-disposal facility or a limited purpose inert landfill, or recycled, as appropriate. Uncontaminated
soils will be placed on the ground near the point of origin. Waste handling and disposal options
are further described in Section 4.3.

Small volumes of liquid that have been solidified may also be disposed at the ERDF if the waste
meets the ERDF waste acceptance criteria. Liquid waste that does not meet the acceptance
criteria, the waste will be shipped to an appropriate offsite facility, Offsite facilities that receive
contaminated waste must be deemed acceptable by the EPA in accordance with 40 CFR 300.440.
Used non-radioactive oil will be sent offsite for recycling or disposal. Spent or unusable
chemicals/reagents may also be generated during field sampling and analysis and would require
disposal based on the designation.

Offsite facilities that receive contarninated waste must be deemed acceptable by the FPA in

accordance with 40 CFR 300.440. The exception is used oil and solid waste that has not

contacted contaminated media that is sent for recycling or disposal at an offsite facility. An

offsite determination is also required prior to shipment of waste to an approved offsite facilitv. .

Remedial Design Report/Remedial Action Work Plan for the 100 Area
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Three categories of waste exist from a designation standpoint: (1) wastes that do not é'eguiré
additional characterization or special handling, (2) wastes that do not require additional

characterization but do requn‘e special handling, and (3) wastes that require additional
characterization.

4.1.1.1 Wastes That Do Not Require Additional Characterization or Special Handling.
Wastes that do not require-additional characterization or special handling include untreated
wastes that conform to the conceptual waste form models (CWEMs) (and/or process soil) that
may be designated without characterization and do not require special handling for human
eXposure or waste accepiance.

4.1.1.2 Wastes That Do Not Require Additional Characterization, But Do Require Special
Handling. '
Wastes that do not jequire additional characterization but do require special handling are
untreated wastes that conform to the CWEFMs (and/or process soil) that may be designated
without characterization, but do require special handling for human exposure or waste
acceptance. Waste types in this category include, but are not limited to, the following:

Lead bricks

Cadmium shielding

Friable asbestos-containing materials

High-dose, highly contaminated components that do not contain dangerous/hazardous -
materials.

4,1.1.3 Wastes That Require Additional Ch_aracterization. Wastes that require additional
characterization include untreated and/or treated wastes that that cannot be designated without

characterization and may also require special handling for human exposure protection or waste
acceptance. Unknown anomalous materials are included in this category.

412 Waste Designation Methods

The burial ground wastes will be designated for waste disposition based on one of several
methods, including historical data, process knowledge, engineering calculations, and sampling
and analysis. This is presented for information purposes only and the generator is responsible for
proper waste designation. Each of these methods and their applications is described as follows:

e Historical data may be used to designate waste forms that have previously been characterized
(i.e., 100 Area Reactor Interim Safe Storage Project, general housekeeping activities, the
100 Area Excavation Treatability Study Report [DOE-RL 1996a]). In addition, previous and

current 300 Area burial ground remediation projects have designated significant quantities of

buried solid waste. The waste forms in this category are readily identified and are known for
their hazardous material content.
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. Process knowledge will be used to designate wastes for which process knowledge provides .
* sufficient information. Waste forms such as asbestos-containing floor tiles and pipe lagging
do not require sampling and analysis, becanse these wﬂl be designated as asbestos-containing
materials based on visual observation.

_ e Engineering calculations may be performed to determine the weight or volume of a
hazardous waste in a certain matrix (e.g., calculating lead-based paint content on pump
housings).

o Field screening and sampling and analysis will be used for desigﬁation of wastes when the
other methods are not appropriate. Sampling and analysis is required for liquids and most of
the anomalous waste forms.

Visual observations combined with historical data, process knowledge, and engineering
calculations can result in a cost-effective and expeditious waste designation. The observational
designation process is based on the assumption that the buried waste did not change after
disposal; however, it is recognized that containers of liquids may have leaked, causing
dangerous/hazardous materials to come into contact with buried solid wastes, or contaminated
soils may have been disposed in the burial grounds. It is therefore necessary to screen. the
co-mingled soil during excavation. :

Specific types of anomalous wastes that are repeatedly discovered during remediation should

- become new CWEFMs. This would be a field decision based on concurrence by the BHI Waste
Management representative, safety engineer, project environmental lead, and analytical lead (or
task lead, as appropriate), and is documented in the project files.

After the anomalous waste forms are removed, the co~-mingled soil will be referred to as “process
soil,” consistent with current 300 Area burial ground remediation terminology. Process soil will
be field screened on a frequency basis in addition to field observations.

In addition to the frequency-based field screening, visual observations made in the dig face or
process soil piles will be used to trigger field screening. This is based on visual observations of
color changes, odors, the presence of leaking containers, significant radiological detector
readings, large accumulations of dangerous/hazardous solid materials (e.g., lead bncks) or other
anomalous conditions.

Dependmg on the volume of anomalous soil and the detected values, additional sampling may be |
initiated for laboratory analysis, or the project may assign the appropriate waste code and ship

the anomalous soil for treatment and disposal. If the project elects to sample for laboratory
analysis, one sample should be collected from the location with the highest field screening
readings. The results of the laboratory analysis-will be used to determine if the soil is designated
as dangerous/hazardous waste. Figure 4-1 provides a logic flow diagram for disposition of
anomalous waste forms. Figure 4-2 provides a logic flow diagram for disposition of soil.
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42  INITIAL WASTE DESIGNATIONS

Waste designation for the 100 Area burial grounds will initially be based on analytical data
obtained from the 118-B-1 Burial Ground in the 118-B-1 treatability study (DOE-RL 1995a),
inventory estimates in the 100 Area buriat grounds (Miller and Wahien 1987), and Dorian and
Richards (1978). These initial waste designations will be applied to analogous 100 Area burial
ground sites and their waste forms. These data will also be used to develop initial waste profiles.
This enables remediation to start without hindering production to satisfy initial waste designation
requirements. However, undesignated anomalous media must be characterized as they are
discovered.

43  WASTE S'I‘REAM—SPECIFIC MANAGEMENT
The following sections describe how the various Waste streams will be managed.
4.3.1 Miscellaneous Solid Wastes

This is nonhazardous, nonradioactive waste that is expected to consist of paper, debris, and other
solid waste that will be collected during the remediation activities, Miscellaneous solid waste

that has contacted potentially contaminated matetials will be segregated from other materials.
Miscellaneous solid waste will be placed in containers that are appropriate for the material and

the disposal facility. Miscellaneous solid waste that has not contacted contaminated media and
contact miscellaneous solid waste that is nondangerous and has been radiologically released may
be disposed offisite at a_permitted disposal facility, disposed in an onsite limited purpose or inert - |
landfill, or recycled, as appropriate.

4.3.2 Low-Level Radioactive Waste

Low-level radioactive waste including soil, concrete, debris, and structures will be removed
during excavation. Low-level radioactive debris such as concrete, wood, rebar, metal/plastic. -
pipe and screens, wire, liners, bentonite/sand/gravel, equipment, pumps, and tanks will be
generated during the decommissioning of wells. Plastic, paper, and other compactible waste will
also be generated as part of the remediation activities. Debris that has contacted contaminated
media may be disposed at the ERDF if the ERDF waste acceptance criteria can be met. If the
waste acceptance criteria cannot be met, the waste will be shipped to an appropriate offsite

- facility, . depending on the waste designation. Offsite facilities that receive contamninated waste
maust be deemed acceptable by the EPA in accordance with 40 CFR 300.440. Material that can
be radiologically released may be disposed offsite at a permitted disposal facility, disposed in an
onsite limited purpose or inert landfill, or recycled, as appropriate.

4.3.3 Hazardous and/or Mixed Waste (Both Radioactive and Hazardous) |

Hazardous and/or mixed waste that meets the land disposal restricted (LDR) treatment standards
and the most current ERDF waste acceptance criteria may be disposed of in the ERDF. Wastes
that do not meet the acceptance criteria may be temporarily stored until they can be treated to
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meet the criteria and will be handled on a case-by-case basis. Depeading on the waste
designation, the waste may be shipped to an appropriate offsite facility, Offsite facilities that
receive contaminated waste must be deemed acceptable by the FPA in accordance with 40

43.4 Liguid

4.3.4.1 Liquids from Unplanned Releases. If a release occurs, the notification of ERC Spill
Release Support is required. The reporting requirements will be met as required by DOE O
232.1A. The ERC spill reporting point of contact will determine the actions required to address
the spill. The lead regulatory agency will be notified of significant spills.

4.3.4.2 Decontamination Fluids. Decontamination fluids (i.e., water and/or nonhazardous
cleaning solutions) from cleaning equipment and tools used in the OUs will be discharged to the
ground (if appropriate) in accordance with the Best Management Practice for Wet Cleaning
and/or Decontamination of Equipment Working in Contaminated Areas (BHI 1999). If
decontamination fluids are collected and they are above the purgewater collection criteria, they
will be designated and transported to the Purgewater Storage and Treatment Facility (also known
as ModuTanks™), the Effluent Treatment Facility (ETF) (if the waste acceptance criteria can be
met), or other facility as authorized by the lead regulatory agency. Small volumes of
decontamination fluids may be stabilized to eliminate free liquids and then disposed to ERDF if
the waste acceptance criteria can be met.

4.3.5 Used Oil and Hydranlic Fluids

Used oil and hydraulic fluids are generated during the operation of the machinery at the waste
sites and will be sent offisite for recycling or disposal, as appropriate.

4.3.6 Returned Sample Waste

Screening and analysis of both solids and liquids may be conducted at the waste sites, offsite or
onsite laboratories, and/or the Radiological Counting Facility. Samples from the Radiological
Counting Facility and 222-S Laboratory are authorized for return to the OU. Unused samples
and associated laboratory waste from offsite analyses will be dispositioned in accordance with
the laboratory contract and agreemients for return of the waste to the Hanford Site. Waste from
field screening and onsite laboratories will be managed depending on whether it has been altered.
Altered samples will be contained and disposed at the ETF, ERDF, or other appropriate facility
as authorized by the lead regulatory agency, depending on waste designation. Unaltered liquid
waste generated during sample screening and analysis may be discharged to the ground near the
point of generation, if it is below the collection criteria limits, or disposed at the ETF, ERDF, or
other appropriate facility if it is above the collection criteria. Some liquids may be neutralized
and/or stabilized to meet the disposal facility’s waste acceptance criteria. Pursuant to

40 CFR 300.440, remedial project manager approval will be obtained before returning unused
samples or waste from offsite laboratories. Approval of this RDR/RAWP constitutes remedial

™ ModuTank is a trademark of ModuTank Inc., Long Isfand City, New York.
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project manager approval for shipment of offsite and onsite laboratory sample waste back to the
waste site of origin.

44  WASTE HANDLING, PACKAGING, AND LABELING

Materials requiring collection will be placed in containers appropriate for the material and the
receiving facility. ERDF containers will be used for most wastes.

Waste moved outside the AGC must mest all substantive requirements of WAC 173-303 and

DOT requirements. as applicable. Waste will be gackageé, marked and labeledin accoréanc
with SSWMIs,

45 STORAGE

The amount of waste stored at the site will be kept to a minimum. Full containers will be
prepared for disposal as quickly as economically feasible. Radioactive waste will be managed
separately from nonradioactive waste. In general, disposal of waste recovered in support of this
RDR/RAWP will either be disposed at the ERDF or at an inert or limited purpose landfill. As

necessary. waste will be stored within the AQC. in staging piles, or at the ERDF as described in
the following subsections, . _

4.5.1  Area of Contamination .

Waste from the 100 Area sites and their connecting pipelines that are excavated and held for
further analysis, treatment, or any other reason (not immediately transported to the ERDF) will
be temporarily stored in the ACC. ‘Waste managed within the AQC is not subject to substantive
provisions of 40 CFR 264.554. The AOC approach was discussed in the NCP (55 FR 8666) wi

‘regards to remedial actions under CERCLA, The guidance states that the AOC can be equated to
a RCRA landfill where movement within the area would not be considered land disposal and
would not frigger the requirements of Subfitle C, such as 90-day storage or LDRs. Anv
movement of soil outside of the AOC will trigger compliance with all ARARSs. such as RCRA
grovisions for management of dangerous waste. The AOC for each waste site will be delineated
in the project drawings. These drawinges will be provided to the lead regalaton AgencyY upen

1eguest

4.5.2 Staging Piles

As an alternative fo storage within the AQC. waste that is not immediately transported to the
ERDF or other EPA-approved disposal facility mav be stored in staging piles. Stagine piles

must be designed so as to prevent or minimize releases of hazardous wastes and hazardous
constituents into the environment. and minimize or adequately control cross-media transfer,
Staging piles must be closed by removing or decontaminaiine all remediation waste:
contaminated containment system components, structures, and equipment contaminated with
waste; and leachate. A map outlining the AOC and stagine piles will be developed for each
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excavation area. The map will be posted at the construction office and will be uipdated in the
field as needed if plumes or other areas of contamination are discovered that chanse the AQC or-
staging pile areas.

The staging piles must be operated in accordance with the substantive standards and design
criteria prescribed in 40 CFR 264.554, paragraphs (d) through (k). General requirements for the

staging piles include the following,

e Staging piles are used only during remedial operations for temporary storage at a facility and
must be located within the contiguous properfv where the wasles 10 be manaced in the

staging piles originated.

* _ Stasing piles cannot be used for flowing (i.e., liquid) waste storage.

+ The staging pile must be designed 50 as to prevent or minimize releases of hazardons wastes
and hazardous constituents into the environment and minimize or adequately control cross-

media transfer. To protect human health and the environment, this can include installation of
berms. dust control practices, or using liners/covers, as appropriate.

e The staging pile must not operaie for more than 2 vears (measured from the first time
remnediation waste is placed into the pile), except when the EPA grants an operating term
extension. A record of the date when remediation waste was first placed in the staging pile
st be maintained until final closeout of the site is achieved.

» Ignitable or reactive waste must not be placed in a staging pile unless it has been freated or
mixed before being placed in the pile so that the waste no longet meets the definition of

ignitable or reactive waste, or the waste is managed to protect it from exposure fo any
toaterial or condition that mav cause it fo ionite or react, -

o Incompatible wastes may not be placed in the same'staging pile unless the reguirements in
40 CFR 264.17(b) have been met. The incompatible materials must be separated or they

must be protected from each other with a dike, berm, wall. or other device. Remediation
waste may not be piled on the same base where incompatible wastes or materials were

previously piled. unless the base has been decontaminated sufficiently fo comply with
40 CFR 264.17(b). '

e Within 180 days after the operating term of the staging pile located in a previously
uncontaminated area expires, the staging pile must be closed in accordance with substantive

provisions of 40 CFR 264.258(a) and 40 CFR 264.111. or 40 CFR 263.258(a) and 40 CFR
265.111. This includes removing all remediation waste, contaminated containment system

components, contaminated structures and equipment, and leachate.

Aporoval of this RDR/RAWP by the regulators constitatas\ general auﬁloﬁzaﬁon 1o operate
staging piles durine remediation of the 100 Area. Specific staging pile locations will be
identified on project drawings and approved by the lead regulator in unit managers’ meetings or
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other forumns agreed to by the lead regulator. Field operation of staging piles within the
referenced regulatory provisions will be accomplished through the following controls:

ile area will be swrounded with 2 minimum of a 15-cm (6-in.) berm to control
run-onfrun-off control nrior to use. "

« Dust control practices will be deploved consistent with soil piles manased in the AOC
including the use of crusting agents. as necessarv. o minimize migration/leaching or
contaminants into underlving soil. Application of water for dust contro] will prevent
contarpination spread bevond the boundaries of the AQC,

» Surveys of the staging pile area will be performed prior to placement to ensure that no cross-
raedia transfer or staging of waste on previous contaminated areas.

"« {ross sorting of waste will be performed within the AQC 1o identify and remove anomalous
waste including drums or other contaipers from the bulk soil prior to moving the soil to the
staging piles. Additional sorting may be required on bulk soil in the staging pile area. Any
dangerons waste identified will be packaged and managed appropriately (drums) within the
staging pile area and within close proximity to the specific staging pile. Drums will be
properly labeled, managed, and inspected, and must be inspected weekly or as described in
BHI-EE-10.

Once characterization and designation of the material in the staging piles is completed. the waste
will be loaded into containers for transport to the ERDFE or shipped offsite for treatment and/or
disposal. as appropriate. To close out the staging piles areas after the waste has been removed,
samples of the residual soil will be collected in accordance with the 100 Area Burial Grounds
Remedial Action Sampling and Analysis Plan {(DOE-RL 2001b).  The sample results will be

evaluated with the soil cleanup levels in Tables 2-1, 2-2. 2-3, and 2-4 to demonstrate attamment
of the RAQOs,

4.5.3 Environmental Restoration Disposal Facility Drummed Waste Stacing Area

On a case-by-case basis, a stagine area is available at the ERDF for containerized wastes (e.g.. -

drums) from the 160 Area remedial action sites that require sgeczal handling and/or treatment,

such as thermal treatment of a mixed radicactive/dangerous waste. Containerized waste will be

characterized at the site prior to transport to the ERDF stasing area. All containerized waste sent
to the ERDF staging area will be stored in accordance with requirements prescribed by the
ERDF ROD amendment (EPA 2002) and implementing documents. '

4.6__ WASTE TRANSPORTATION

Packaging, marking and labeling for transportation will be in accordance with DOT 49 CFR
requiremments and the SSWMI, as appropriate. 'With appropriate documentation {e.g safciv
analvsis report for packaging or risk-based exemption). packaging exceptions to DOT

requirements that provide an equivalent degrée of safety during transportation mav be used for
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waste shipments. Coordination and preparation of these documents will be approved by DOE,
Richland Operations Office with the assistance of the Waste Manasement and Transportation
oroup. BRDE roll-off-type containers will be used for most bulk wastes. Tractor-trailer flatbed
units will be used for transportation of containerized waste. Containers will be sealed and
shipped to the identified disposal facility as quickly as economically feasible. Waste will be

transported in accordance with WAC 173-303 and DOT regulations, as appropriate.

4.7 WASTE TREATMENT o |
The selected remedy specified in the RODs (EPA 1995, 1997a, 1999, 2000a, 2000b) is remove

and dispose 10 ap authorized facility such as at the ERDF, _Treatment, as appropriate or

required, may be conducted at the ERDF or the OU. Required treatment is any treatment

required to comply with legal requirements. However, as described in Section 2.0 of this
RDR/RAWP, evaluations of existing historical and analytical data and technology -
demonstrations have resulted in the conclusions that soil treatment for volume reduction will not
be appropriate at this time.

Treatment will be required for LDR material unless a treatability variance or ARAR waiver'is
requested by DOE and approved by the regulatory agencies. If LDR wastes are encountered, the
requirements of 40 CFR 268 will be applied. Should LDR material be encountered, it will be
temporarily stored within the AOC or staging piles and disposed of in accordance with ]
applicable regulations. If treatment is required to address LDR wastes, DOE will obtain :
regulatory agency approval.
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Figure 4-1. Logic Flow Diagram for Dispesition of Buried Waste and Co-Mingled Seil.
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REFERENCES CITED IN TABLES A-1 AND A-2

0100B-CA-C0012, 100-B/C Area Buria; Grounds Volume Estimates, Rev. 1, Bechtel Hanford,
Inc., Richland, Washington.

0100X-CA-C0028, Remaining Sites Volume Estimates, Rev. 1, Bechtel Hanford, Inc., R_ichiand,
Washington.

BH[—OO’YSZ, 100-B/C Demonstration_Project Final Report, Bechtel Hanford, Inc., Richland;
Washington.

CCN 089130, Contract No. DE-AC06-93RLI1 2367 - 100-B-12 Remediation Strategy, H. E.
Bilson, U.S. Department of Energy, Richland Operations Office. to M. C. Hughes,
Bechtel Hanford, Inc., Richland, Washington, dated May 10, 2001.

CCN 089314, 100-B-12 Remediation Strategv. D. A. Faulk, U.S. Environmental Protection
Agency, to O. C. Robertson, U.S. Department of Ener : Richland Operations Office

Richiand, Washington, dated May 24, 2001.

CVP-938-00001, Cleanup Verification Packd,ge for the 100-D-22 Studee Pit. Bechtel Ha.nford,
Inc., Richland. Washington.

CVP-98-00002, Cleanup Verification Package for the 100-D-21 Sludge Pit, Bechtel Hanford,
Inc., Richland, Washington. ‘

CVP-98-00003, Cleanup Verification Package for the 100-D-20 Sludge Pit, Bechtel Hanford,
Inc.. Richland, Washington.

CVP-98-00004, Cleanup Verification Package for the 100-D-4 Sludge Pit, Bechtel Hanford,
Inc., Richland, Washington.

CVP-98-00005, Cleanup Verification Package for the 1607-D2:1 Abandoned Tile Field, Bechiel
Hanford, Inc., Richland, Washington.

CVP-98-00006. Cleanup Verification Package for the 116-C-1 Process Eﬁluent Trench, Bechtel
Hanford, Inc., Richland, Washington.

CVP-99-00001, Cleanup Verification Package for the 116-B-11 Retention Basin, Bechtel
Hanford, Inc., Richland, Washington.

CVP-99-00002, Cleanup Verification Package for the 116-B-13 South Sludge Trench, Bechtel
Hanford, Inc., Richland, Washington.

CVP-99-00003, Cleanup Verification Package for the 116-B-14 North Sludse Trench, Bechtel
Hanford, Inc., Richland, Washington.
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CVP-99-00004. Cleanup Verification Package for the 116-C-5 Retention Basin, Bechtel
. Hanford, Inc., Richland, Washington.

CVP-99-00005, Cleanup Verification Package for the 1607-D2 Septic Tank, Bechtel Hanford,
Inc.. Richland, Washington.

CVP-99-00006, Cleanup Verification Package for the 116-DR-9 Retention Buasin, Bechtel
Hanford. Inc.. Richland, Washington.

CVP—99—I{)OOO7, Cleanup Verification Package. for the 116-D-7 Retention Basin, Bechtel
Hanford, Inc.. Richland, Washington.

CVP-99-00008, Cleanup Verification Package for the 116-B-12 Seal Pit Crib, Bechtel Hanford,
Inc., Richland, Washington.

| CVP-99-00009, Cleanup Verification Package for the 116-B-9 French Drain, Bechtc_l Hanford,
Inc., Richland, Washington.

CVP-99-00010, Cleanup Verification Package for the 116-B-10 Dry Well/Quench Tank, Bechtel
' Hanford, Inc., Richland, Washington.

CVP-99-00011, Cleanup Verification Package for the 11 6-B-6A Crib and 116-B-16 Fuel
Examination Tank, Bechtel Hanford, Inc., Richland, Washington.

CVP-899-00012, Cleanup Verification Package for the 116-B-1 Process Effluent Trench, Bechtel
Hanford, Inc.. Richland, Washington. -

CVP-99-00013, Cleanup Verification Package for the 11 6—_B~3 Pluto Crib, Bechtel Hanford,
Inc.. Richland, Washinston.

CVP-99-00014, Cleanup Verification Package for the 116-B-4 French Drain, Bechtel Hanford,
Inc.. Richland, Washington.

CVP-99-00015, Cleanup Verification Package for the 116-B-2 Fuel Storage Basin Trench,
-Bechtel Hanford, Inc., Richland, Washington.

CVP-99-00017., Cleanup Verification Package for the 116-B-6B Crib, Bechtel Hanford, Inc..
Richlax_id Washington.

CVP-99-00019, Cleanup Verification Package for the 116-C-2A Pluto Crib, 11 6-C-2B Pump

Station, 116-C-2C Sand Filter, and Overburden Soils from Group 3 Sites at the
100-B/C Area, Bechtel Hanford, Inc., Richland, Washington.

CVP-2000-00001. Ciea_nup Verification Package for the 100-D-18 Sludee Trench, Bechiel
Hanford. Inc., Richland, Washington,

Remedial Design Report/Remedial Action Work Plan for the 100 Area ' .
February 2004 A-v




DOE/RL-96-17
Appendix A - Waste Site Information Rev. 5, Draft B Redline

CVP-2000-00002. Cleanup Verification Package for the 116-DR-1&2 Process Effluent
Trenches, Bechiel Hanford, Inc., Richland, ‘Washineton.

CVP-2000-00003, Cleanup Verification Package for the D and DR Group 2 North Pipelines
(100-D-48:1/49:1), 100-D-19 Sludge Trench, and UPR-100-D-4 Unplanned Release Site,
Bechtel Hanford, Inc., Richland, Washingion.

CVP-2000-00004. Cleanup Verification Package for the 1607-D2 Septic Pipelines, Bechtel
Hanford, Inc.. Richland, Washington.

CVP-2000-00005, Cleanup Verification Package for the D and DR Group 2 Pipelines
(100-D-48:2/49:2) and Unplanned Release Sites (UPR-100-D-2 and UPR-100-D-3),

Bechtel Hanford, Inc.. Richland, Washington.

CVP-2000-00008. Cleanup Verification Package for the 116-D-4 Crib, Bechtel Hanford. Inc.,
Richland, Washington.

CVP-2000-00009, Cleanup Verification Package for the 116-D-6 French Drain, Bechtel
Hanford, Inc., Richland, Washington.

CVP-2000-00010, Cleanup Verification Package for the 116-D-1A/116-D-1B Storage Basin
Trenches and 100-D-46 Burial Ground, Bechtel Hanford, Inc., Richland, Washington.

CVP-2000-00012, Cleanup Verification Package for the 116-D-9 Crib and Pwelme Bechiel
Hanford, Inc., Richland, Washington.

CVP-2000-00013, Cleanup Verification Package for the 116-D-2 Pluto Crib, Bechtel Hanford,
- Inc., Richland, Washineton,

CVP-2000-00014, Cleanup Verification Package for the 116-DR-6 ng_uzd Disposal Trench,
Bechtel Hanford, Inc., Richland, Washington.

CVP—ZOOO-{)OOlS Cleanup Verification Package for the 116-DR-4 Pluto Crib, Bechtel Hanfori
Inc., Richland, Washington.

CVP-2000 00016 Cleanup Verification Package for the 100-D-12 Sodium Dichromate Primp
Statzan, Bechtel Hanford, Inc.. Rlchland, Washmg;on

CVP-2000-00018, Cleanup Verification Package for the 100-D-52 Drywell, Bechtel Hanford,
Inc.. Richland,- Washington,

CVP-2000-00019. Cleanup Verification Package for the 116-DR-7 Inkwell Crib, Bechtel
Hanforc_i, Inc.. Richland, Washington.
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CVP-2000~00024, Cleanup Verification Packasge for the 1 6@7’-}12 Septic System, Bechtel
Hanford, Inc., Richland, Washington,

CVP-ZOOO—OOOZS Cleanup Verzﬁcatzon Package for the 1 607 H4 Septic System, Bechiel
Hanford, Inc., Richland, Washineton,

CVP-2000-00026. Cleanup Verification Package for the 116-H-1 Process Effluent Trench,
Bechtel Hanford. Inc., Richland, Washington, :

CVP-2000-00027. Cleanup Verification Package for the 116-FH-7 Retention Basin, Bechtel
Hanford, Inc.. Richland, Washington.

CVP-2000-00028, Cleanup Verification Package for the 100-H-5 Sludee Disposal Trenck
Bechtel Hanford, Inc.. Ru:hlangl_, Washmg’gon

CVP-2000-00029, Cleanup Verification Package for the 100-H-21 Reactor Effluent Pipelines,
100-H-22 Effluent Pipeline Leakage, and 100-H-1 Rod Cave, Bechtel Hanford, Inc..
Richland Washington.

CvVp- 2000~00030 Cleanup Verification Package for the 100-H-24 Substation, Bechtel Hanford
Inc., Richland, Washinston.

- CVP-2000-00031, Cleanup Verification Package for the 100-H-17 Overflow, 116-H-2 Liguid
Waste Disposal Trench, 100-H-2 Buried Thimble Site, and the 100-H-30 Sanitary Sewer
Trench. Bechtel Hanford, Inc., Richland, Washington.

CVP-2000-00032, Cleanup Verification Package for the 116-H-3 French Drain, Bechtel
Hanford, Inc., Riv_:hland, Washington.

CVP-2000-00034, Cleanup Verification Package for the 100-D and 100-DR Group 3 Pipelines
' (100-D-48:3 and 100-D-49:3) and 100-D-3 and 100-D-6 Burial Grounds, Bechtel

Hanford, Inc., Richland. Washington.

CVP-2001-00001. Cleanup Verification Package for the 100-F-2 Strontium Garden, Bechtel
Hanford, Inc., Richland, Washington.

CVP-2001-00002, Cleanup Verification Package for the 100-F-19:1 and 100-F-19:3 Reactor
Cooling Water Effluent Pipelines, 100-F-34 Biology Facility French Drain., and

116-F-12 French Drain, Bechtel Hanford, Inc., Richland, Washington.

CVP-2001-00003, Cleanup Verification Package for the 100-F-19:2 Reactor Cooling Water
Effluent Pipelines, 116-F-11 Cushion Corridor French Drain, UPR-100-F-1 Sewer Line
Leak, and 100-F-29 Experimental Animal Farm Process Sewer Ptpelmes Bechtel
Hanford, Inc., Richland, Washington.
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CVP-2001-00005, Cleanup Verification Package faf the 116-F-2, 107-F Liguid Waste Disposal .
Trench, Bechtel Hanford, Inc.. Richland, Washington.

CVP-2001-00006, Cleanup Verification Package for the 116-F-4 Pluto Cnb Bechtel Hanford,
Inc., Richland, Washmg‘gon

© CVP-2001-00007. Cleanup Verification Package for the 116-F-3 Ball Washer Crib, Bechtel
Hanford, Inc., Richland. Washington.

CVP-2001-00008, Cleanup Verification Package for the 11 6-F-9 Animal Waste Leaching
Trench. Bechiel Hanford, IﬁC., Richland, Washington.,

CVP-2001-00009., Cleanup Verification Package for the 11 6—F—I 4 Retention Basin, Bechte]
Hanford, Tnc., Richland, Washington.

CVP-2001-00010, Cleanup Verification Package for‘the 1607-F6 Septic System and Pipelines,
Bechtel Hanford, Inc.. Richland, Washingion.

CVP-2001-00011, Cleanup Verification Package for the UPR-100-F-2 Basin Leak Ditch.
Bechte] Hanford, Inc., Richland, Washington,

CVP-2001-00019. Cleanup Verification Package for the JA Jones Site, Bechtel I—Ianford Ing..
Richland. Washington.

CVP-2001-00020. Cleanup Verification Package for the 600-23 Dumping Area, Bechtel
Hanford, Inc., Richiand, Washington.

CVP-2002-00001, Cleanup Verification Package for the 100-F-4, 100-F-11, 100-F-15, and 100-
F-16 French Drains, Bechtel Hanford Inc., Richland. Washington.

CVP-2002-00003, Cleanup Verification Package for the 116-B-7, 132-B-6, and 132-C-2 B/C
Ouifalls, Bechtel Hanford, Inc.. Richland, Washinston.

CVP-2002-00004, Cleanup Verification Package for the 120-F-1, 184-F Péwerhouse Ash Pit,
Bechtel Hanford, Inc., Richland, Washinston. '

CVP-2002-00005, Cleanup Verification Package for the 1607-F2 Septic System, Bechtel
Hanford, Inc., Richland, Washington.

CVP-2002-00007, Cleanup Verification Package for the 100-F-35 Soil Contamination Site,
Bechtel Hanford. Inc., Ri¢hland, Washington.

_ CVP-2002-00008, Cleanup Verification Package for the 116-F-3 Fuel Storage Basin Trench,
Bechtel Hanford. Inc., Richland, Washington.

Remedial Design Report/Remedial Action Work Plan for the 100 Area :
February 2004 _ A-viti



_ . DOE/RL-96-17 -
Appendix A — Waste Site Information Rev. 5, Draft B Redline

CVP-2002-00009, Cleanup Verification Package for the 116-F-1 Lewis Canal, Bechiel Hanford
Inc., R1chiang, Washington.

CVP-2002—00010 Cleanup Verification Package for the 1 16-F -0 Lzauzd Waste Disposal Trench,
Bechtel Hanford, Inc., Richland, Washington.

CVP-2003-00003, Cleanup Verification Package for the 116-F-10, 105-F Dwwuny
Decontamination French Drain, Bechtel Hanford, Inc., Richland, Washington.

CVP-2003-00004, Cleanup Yerification Package for the Landfill 1607-B7 Septic Tank Systen,
Bechtel Hanford, Inc,, Richland, Washington.

CVP-2003-00005, Cleanup Verification Package for the Landfill 1607-B8 Septic Tank System,
Bechiel Hanford, Inc., Richland, Washington,

CVP-2003-00006, Cleanup Verification Package for the Landfill 1607-B9 Septic Tank System,
Bechtel Hanford, Inc., Richia_‘nd, Washington,

CVP-2003-00007, Cleanup Verification Package for the Landfill 1 607-BI0 Septic Tank Svstem,
Bechtel Hanford, Inc., Richland, Washington. '

CVP-2003-00008, Cleanup Verification Package for the Laridﬁll 1607-BI1 Septic Tank System,
Bechtel Hanford, Inc., Richland, Washinston.

CVP-2003-00009, Cleanup Verification Package for the 100-C-3, 119-C Sample Building,
Bechtel Hanford, Inc., Richland, Washington,

CVP-2003-00010. Cleanip Verification Package for the 100-F-25, 146-FR Drywells, Bechtel
Hanford, Inc., Richland, Washington.

CVP-2003—00011 Cleanu Verification Packace for the 100-F-23, 141-C Drywell, Bechiel
" Hanford, Inc., Richland, Washington.

CVP-2003-00012, Cleanup Verification Packape for the 100-F-24, 145-F Dryweli, Bechiel
- Hanford, Inc., Richland, Washington.

CVP-2003-00014, Cleanup Verification Package for the 100-B-5 Effluent Vent, ﬁéchtel
Hanford, Inc., Richland, Washington.

CVP-2003—000161 Cleanup Verification Package for the 118-DR-2:2, Below-grade Structures
and Underlying Soils, and the 100-D-49:4 Reactor Cooling Water Effluent Underground

Pipeline; Bechtel Hanford. Inc., Richland, Washington.

CVP-2003-00017, Cleanup Verification Package for the 118-F-8:1, 105-F Reactor Below-Grade
- Structures and Underlving Soils; the 118-F-8:3, 105-F Fuel Storage Basin Underlying

Soils: and the 100-F-10 French Drain, Bechtel Hanford, Inc., Richland, Washington.

'Remedial Design Report/Remedial Acnon Work Plan for the 100 Area ‘
February 2004 o A-ix




DOE/RL-96-17
Appendix A — Waste Site Information Rev. 5, Draft B Redline

CVP-2003-00018, Cleanup Verification Package for the 105-DR Larée Sodium Fire Facility
(122-DR-1:2. 100-D-53/122-DR-1:4, 132-DR-2/122-DR-1:5), the 119-DR Exhaust Stack
Sampling Building (100-D-64), and the 100-D-23 and 100-D-54 Dry Wells, Bechtel

Hanford, Inc., Richland, Washington.

- CVP-2003-00019, Cleanup Verification Package for the 100-B-8:2, 100-C-6:2, 100-C-6:3, and
 100-C-6:4 100-B/C North Effluent Pipelines, Bechtel Hanford, Inc., Richland,

Washington. :

CVP-2003-00022, Cleanup Verification Package for the | 00-B-8:1 and 100-C-6:1 100-B/C
South Effluent Pipelines, Bechtel Hanford, Inc., Richland, Washington.

CVP-2003-00024, Cleanup Veriﬁ cation Package for the 116-K-1 Crib, Bechtel Hanford, Inc.,
Richland, Washington. :

CVP-2004-00001. Cleanup Verification Package for the 116-KW-3 Reteniion Basin, Bechiel
Hanford, Inc.. Richland. Washington.

DOE/MRI-98-18. 100 Area Bﬁn’al Grounds Focused Feasibility Study, Rev. 1, U.S. Department
of Energy, Richland Operations Office, Richland, Washington. '

EPA, 1997, Amendment fo the Interim Action Record of Decision for the 160-BC-1, 100-DR-1,
and 100-HR-1 Operable Units, Hanford Site. Bemton Counyy, Washington. April 1997,

U.S. Environmental Protection Agency, Region 10, Seattle, Washington.

EPA, 1999, Interim Action Record of Decision for the 100-BC-1, 100-BC-2, 100-DR-1,
100-DR-2, 100-FR-1, 100-FR-2, 100-HR-1, 100-HR-2, 100-KR-1, 100-KR-2, 100-ITJ-2.
100-FU-6, and 200-CW-3 Operable Units, Hanford Site, Benion County, Washington,
July 1999, U.S. Environmental Protection Agency, Region 10, Seattle, Washinston.

EPA, 2000, Inferim Remedial Action Record of Decision for the I00-BC-1. 100-BC-2, 100-DR-1,
100-DR-2, 100-FR-2, 100-HR-2, and 100-KR-2 Operable Units, Hanford Site {100 Area
Burial Grounds), Benton County, Washington. September 2000, U.S. Environmental

Protection Agency, Region 10, Washington, D.C.

Waste Site Reclassification Form, Control Number 2003-08, 100-B-3 Hot Thimble Burial

Ground, April 2003, U.S. Department of Energy. Richland Operations Office, Richland,
Washington. ;

Waste Site Reclassification Form, Control Number 2003-10, 132-B-4, April 2003,
U.S, Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Rcclassification Form, Conirol Number 2003-11. 7132-B-3, December 2003,
U.S. Department of Energy. Richland Operations Office, Richland, Washington.

Remedial Design Report/Remedial Action Work Plan for the 100 Area
" February 2004 A-x
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Appendix A — Waste Site Information Rev. 5, Draft B Rediine

Waste Site Reclassification Form, Control Number 200323, 132-F-4, December 2003,
U.S. Department of Energy, Richland Operations Office. Richland, Washington.

Waste Site Reclassification Form, Control Number 2003-24, 132-C-3, May 2003,
U.S. Department of Energy, Richland Operations Office, Richiand, Washington,

Waste Sife Reclassification Form, Control Number 2003—25,‘ 132-F-3, December 2003,
U.S. Department of Energy, Richland Opératiqns Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2003-26, 132-C-1, May 2003,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2003-27, 132-8-5, December 2003, _

11.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2003-28. 600-52, November 2003,
U.S. Department of Enerey, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2003-29, 132-F-5, December 2003,
U.S. Departiment of Enerey, Richland Cperations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2001-30, 100-F-28, J amiarv 2003,
U.S. Department of Energy, Richlan_d Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2003-32, I 32-F-6, December 2003
U.S. Department of Energy. Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2003-33, 600-107, February 2004,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form. Control Number 2003-34, 176-C-6, September 2003,
U.S. Department of Energy, Richland Operations Office. Richland, Waghington.

Waste Site Reclassification Form, Control Number 2003-35, 128-F-1, December 2003,
1J.S. Department of Energy. Richland Operations Office, Richlaud,’ ‘Washington.

- Waste Site Reclassification Form, Control Number 2003-37, 600-99, September 2003,
U.S. Department of Energy, Richland Operations Office. Richland, Washington.

Waste Site Reclassification Form, Control Number 2003-38, 600-201, September 2003,
.S, Departipent of Enerey, Richland Operations Office, Richland, Washington.

- Waste Site Reclassification Form, Control Number 2003-39, 600-128, September 2003,

- 1.8, Department of Energy, Richland Operations Office, Rich}and, Washington,

Remedial Design Report/Remedial Action Work Plan for the 100 Area
February 2004
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Waste Site Reclassification Form, Control Number 2003-40, 600-132. September 2003, _ | .
U.S. Department of Energy. Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2003-41, 600-139, September 2003,
U.S. Department of Energy, Richland Operations Office, Richland, Washington,

Waste Site Reclassification Form. Control Number 2003-43, 600-204, September 2003,
U.S. Department of Energy, Richland Operations Dffice, Richland, Washin gt‘ O1l.

Waste Site Reclassification Form, Control Number 2003-44, 132-B-1, February 2004,
U.S. Department of Energy, Richland Operations Office. Richland, Washington.

Waste Site Reclassification Form, Control Number 2003-45. 600-131. September 2003,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

~ Waste Site Reclassification Form, Control Number 2003-46, 628-1, September 2003,
U.S. Department of Energy. Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2003-47, 600-190, September 2003,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste Site Reclassification Form, Control Number 2003-48, 600-181, September 2003,
U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Waste- Site Reclassification Form, Control Number 2003-52, 116-B-15, September 2003,
U.S. Department of Ene;gy, Richland Operations Office, Richland, Washington. -

Remedial Design Report/Remedial Action Work Plan for the 100 Area
February 2004 : - _ ‘_ A-xii



$00T ATensqa,q

DALY OO 241 L0f UD]J J0M HOHDY (opauisyioday) ubisaq joipsuway

v

WIS
Designation

Table A-1. Waste Site Information. (17 Pages)

Contaminants of Concern

Waste and Other Information Agsurnptions on Voluines
. Volume/Demolition . . Contaminated/Potentizlly . N .
Dimensions Waste Volume Exeavation Contaminated Noncontaminated | Radionnclides Inorganies Organics

Waste Sites Identified in the Interim Record of Decision for the 100-BC, 100-H, and 100-D Areas

106-DR-1 Operabie Unit

116-D-1A, Fuel
Storage Trench

Received contaminate:
05- | 8to;

ater from
e basin.

Site has been romediated and interim closed, See CYRL-2000-00010 for site-gpecific information.

116-D-1B, Fuel
Storage Basin

Received contaminated water from
the 105-D fuel storage basin.

Trench

116-D-2 Site bas been remediated and interim closed. Seq CYP-2000:00013 for site-specifie information.
(116-D-2A), Cribt

Unlined earthen

structure. ‘ _

116-D-4, Crib Site has been remediated and interim glosed, See CVP-2000-00008 for site-spectfic information.

116-D-6, French
Drain

116-D-7,
Retention Basin

116-D-9, Crib

Sludge Trench # 1

Site hag been remediated and interim closed. See CYP-98-00001 for site-specific inforpation,

116-DR-1 and

DR-2, Process
| Bffluent Trench ) [ B
116-DR-9, Site has been remegliated and interim closed. See CVP-99-00006 for site-specific information.

Retention Basin . : :

100-D-22, 107-D

| HONRULIONI] IS s — V xrpuaddy
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Table A-1. Waste Site Information. (17 Pages)

WIDS Waste and Other Information Assumptions on Valumes Contarginants of Concern
Designation . Veolume/Demolition Contaminated/Potentially . . .
Dimensions Waste Volume Excavation Contaminated Nonconteminated | Radionuclides Inorganics Organics

100-D-21, 107-D Site has been remediated and-interim closed. See CVP-98-000602, mu@mﬁgmg’%
Sludge Trerich # 2 y

100-13-20, 107-D Site has been remediated and interim cloged, Seg CVE-92-00003 for site:specific information,”

Sladge Trench #3 :

100-D-18, 107-D Site has been remediated and interim closed, See CVI-2000-00001 for site-specific information,

Shuige Trench # 4 :

100-D-4, 1Y7-D

| Sladge Trench # 5

100-D-49, ite has been remediate 0-00005, CVE-2000-00034, an -2003-00016 ite-
100-D/DR?, specific information. :
Process Efftuent

Pipelines

116-B-1, Process
Effluent Treach

116-B-2, Fuel
Storage Basin
Trench

Site has bgen remedinted and interim closed. See CVP-99-00015 for site-specific § H;

116-B-3, Pluto
Crib

Site has been remediated and interim closed. Sge (7VP-09-00013 for site-specifie information.

116-B-4%, French
Drraint

Site has been remediated and interim closed, See CV*99-00014 ite-specific inf i

116-B-5% Crib

116-B-6A, Crib

116-B-6B, Crib

emediated and

UOHBTHIONU] IS 9iSeAp ~ V Xipuaddy

ounpoy f HBKT G A%
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Table A-1. Waste Site Information. (17 Pages)

WIDS
Designation

Waste and Other Information

Assumptions on Volumes Contaminants of Concern

Dimenslons

Yolume/Pemolition
Waste Volume

Contaminated/Potentially

Nonéanlammated Radionuchides Imorgamics

Exeavation

Organicy

116-B-&, French
Dirzin

Contaminated

eent remediat

116-8B-10, Dry
Well/Quench
Tank

116-B-11,
Retention Basin

116-8-12, Crib

116-B-13, Sludge
Trench

116-B-14, Sludge
Trench

116-C-17, Process

Eifluent Teench

116-C-5, it & inted and interim closed. See CVP-99-00004 for site-specific information,
Retention Basin

100-B-8 and

160-C-6, 100-B/C?
Process BEffluent
Pipelifies

__100-HR-1 Operable Unit

116-H-1, Process
Efﬂu_gm Trench

i een remediated and interim closed. See CYP-2000-00026 for site-specific information.

116-H-2, Effluent
Digposal Trench

CYP-2000-0003F for site-specific information.

emedi i interim ¢l .
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Table A-1. Waste Site Information. (17 Pages)

" Waste and (ther Information Assnmptiens on Velumes Contaminants of Concern
Designation Volume/Demolition Contaminated/Fotentially . . i .
Dimenslons Waste Vohune Excavation Contaminated Noncontamiriated ]| Radionmelides Inorganics Organics
116-H-4", Pluto ived reactor cooling water N/A N/A ' N/A 1N/A N/A NA
Crib contaminated by failed fuel elements,
bugied in the 118-H-5 Buri
A filter building (132-H-2) was later
il -H-4 ife.
N/A (see note} | Soik ¢ LCM
(0 LCY) (see note}
116-H-7, Site has been remediated and interim glosed. Se -00027 for, site-specific infor
Retention Basin
100-H Progess Site has been remediated and interim closed. See CVP-2000-00029 for site-specific information.
Effluent Piping .
100-B-
=21

Waste Sites Identified in the Amended Record of Decision for the 100-BC, 100-H, 100-D, 100-F, and 100-K Areas

100-BC-2 Operable Unit

116-C-2A, Pluto
Crib

£-99-000119 for site-specific information

116-C-2B, Pluto

Crib Pump Station
116-C-2C, Pluto Site has been remedi and interim closed. See CVP
Crib Sand Filter
_ 100-DR-1 Gperable Unit
116-D-3, Cib 3.1m 0 x I Sail 331LCM Site Rejected
31 m{0fx |43 LCY)
31m(0f)

Suflpay g YOI ‘S A
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Table A-1. Waste Site Information. (17 Pages)

UONRULIOJ] IS 9)SeAL — V XIpuaddy

S Waste and Other Information Assumptions on Yolumes Contaminants of Concern
Designation Dimensions vn&mﬁgggm Excavation Contag:}i: :edfpl :Zt:lntlaily Noncontaminated | Radionuclides TInorganics Organics

116-DR-3, Storage | Received contaminated siudge and | Shallow site: Top, based on | Depth, assumed all contaminated | Assumes 1.5:1 Co, ¥Cg, "En, [N/A WA
Rasin Trench water from the 105-DR fuel storage | 01 slope from 3.1 m (10 ) | soils below 3.1 m (10 ftymeet | layback for access | By, 2%*py,

basin, hottom depth. Depth, assumed § human health and groundwater 208y, e, T

engineered structure between | protection criteria (re: ROD). V)
‘ 1.8 mto3.1 m(6 frto 10 fi) Soil, based on 3.1 m (10 f)

11 m (10 &) x | Soil: 33 LOM below grade. Assumed slope, | depth, 1.8 m (6 ft) overburden,

3.1 m (10 ) x | (43 i)CY) 1.5:1 for personnel access, and bottom area.

3.1 m (10 f) Bettom, based on nominal

’ hottom foofprint of 3.1 m x
31 m(10x 10 f).
116-DR-4, Pluto Site has been remediated and interim closed, See CVP-2000-00013 for site-specific information,
Crib
116-DR-6, Liquid ite has been remediated and interiin closed,, See CYE-2000-00014 for site-specific informati
Disposal Trench
100-FRR-1 Operable Unit )

UPR-100-F-2 Site has been remediated and interim cloged 01.0001 ite-specific information
Basin Leak Ditch
100-F-19, 100- *| Site has bien temediated and interim closed. See CVP-2001-00002 and 00003 for site-specific informtion.
Process Effluent :
Piping
100-B-15 {108-F), Site bus been remediated and interim closed. See CYP-2002.00001 for site-specific information.
French Drain

116-F-1, Trench
{Lewis Canal)

116-F-2, Trench

116-F3%, (105-F)

Site has been remediated and interim closed. See (CVP-2002-00) ite-gpecific information,

Storage Basin

Trench

116-H-41%4, Crib Site has been remediated and interim closed. See CYP-2001-00006 for site-specific information.
(Phato Crib) . . _ - :

QUIPY & YRIT S "ASY
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Table A-1. Waste Site Information. (17 Pages)

WIDS Waste and Other Information Assumptions on Vohumes Contaminants of Concern
Designation Dimensions Volwu;t;:%;tlisf:;on Excavation Contag:: ::;;?I;:tte%mlaﬂy Noncontaminated | Radionuclides Inorganics Organics -
116-R-5, Ball Site has been remediated and interir closed. See CYP-2001-00007 for site-specific information
‘Washer Crib

116-F-6, Liquid
Waste Disposal
Trench (Cooling
Water Trench)

116-F-9, Trench
(Animal Waste.
Leach Trench)

116-5-10, French
Drain (105-F
Dumnmy Decon
French Drain)

Sife has been remediated and interim ¢l

Y P-2003-

0003 for site-specifie information.

116-F-11, French
Drain (Cushion
Corridor French
Drainy

116-F-14,
Retention Basin’

126-F-1,

Powerhouse Ash
Pit

100-H-5 Sludge
Butial Trench
AKA,

116-H-7 Sludge
Burial Trench

160-H-17, Trench
(co-located w/
116-H-2 and
100-H-2)

Site hay been remediated and interim cloged. See CVP-2000-00031 for site-specific information,

aumpay g yeiq ‘€ ATy
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Table A-1, Waste Site Information. (17 Pages)

Waste and Other Information.

Assumptiuns on Volpmes

Contaminanis of Concern

WIDS
Designation | pyencions Vo&;r;:ﬁDve;tll&!;tzon Excavation Contag;i ;:m?duﬂaﬂy Noncontnminated . Radionuclides | Inorganics Organics
116-H-3, Site has been remediated and interim closed. See CVP-2000-00032 for site-spegiftc information
(105-H Durnimy
Decontamination
French Drains)
100-KR-1 Operable Unit
116-K-1, intert -2003:0
(100-K Crib)
16-K-2, Rung in an east-west direction Deep site: Top, based on Depth, assumed 21l contaminated | N/A Blam “C s TAL As, By, Be, [N/A
(100-K Mile-Loag | paraliel to the Colurbia River, 1:1 slope from 5.33 m (17 f1) | soils below 4,57 m (15 fi) meet B0, S, gy, | Ca, Cr, O,
Trench) agt of the north corne; e {bottom depth. Depth, assumed | iuman health, and groundwater 1535y, 60, N, | Qo. Cu, Fe, Pb,
100-K exclusion area fence, It was §enpineered structure at 5,33 m | protection criteria (re: ROD). ipy, 29°40py, | Mg, Mu He,
excavated asa replacement for the [ (17 £) depth. Assumed slope: | Soil, based on excavation with g, 2Ra, MSr, | NLE, Az Na,
116:K-1 Crib to percolate 1:1 natural repose. Bottor 1:1 side slope. ThCH | V.Zn
contaminated cooling water effluent | area, based on nominal bottom Wy, By
into the soil columm, Contamination | footprintof 1,249.68 mx 1.2m
Inghudes mixed fission products and | (4099 ft x 4 ft).
metals,
1,249.68 m | SRoil: 69,559 LCM
@efx.  jOLI2ZLCY)
12m (@& x .
533 m (17 f6)
deep ) ]
116-KB-4, sonsisted of thr locat Shallow site: Top, basedon | Drepth, assumed all contaminated | N/A Hlam, "0y, ) N/A
(107-KE northeast of the KE Reactor. L:lslopefrom 3.9 m (134 | soils below 4.57 m (15 &) meet s, ¥, 280, | Be, Ca, Cr, O,
Retention Basins) | Contaminated cooling water from the | bottom depth. Depth, assumed | human heafth, and groundwater 154gyy, 50y, N3, | Co, Cu, Fe, Ph,
ctor was diveried to any one of the | engineered structure st 3.9 m | protection criteria (re: ROD). Hipy, #9%0py, - | Mg Mn, Hg,
tanks, (13 £) depth, Assumed slope: K, **Ra, MSr, i NL K, Ag, Na,
y - 1:1 natural repose. Bottom 2 T M, |V.Zn
240.79 m Soil: 88,927 LCM' | areq, based on nominal bottom i VW V]
(790 1) x (116,494 LCY) foctprint of 240.79 x 76.2 m
76.2 m (250 ft) (790 x 250 f©)
*3.9m{13fi)
deep
116-KW-3,
Retention Basin

HopeuLIofuy 9Ig AseAp — Y xtpuaddy

upy q Weid ‘S "asyg

AR



PO0T Azenigag

ALY GOF 2Yf 40f DI JI0M HOHIY [opaa)itoday uSISa(] [UIpauay

Table A-1. Waste Site Information. (17 Pages)

WIDS
Designation

Waste and Other Information

Assumptions on Volumes

Contamfnants of Concern

Volumell)emolition'

Diwenstons Waste Volume

Excavation

Centaminated/Potentially

Contaminated

Noncontaminated

Radionucﬂdes

Inorganics

Or'ganics

100-KR-2 Operable Unit

100-K-1, Prench
Drain

T Located to the east of the 105.-KW

Reactor building, north of the 116-
KW Stack and south of the 119-KW
Exhaust Air Sampling Building. It
received radioactive effluent from the
9-KW. le Building. Site iy
gravel-filled conerete pine extending

0. wi denth.

03m{0f) |[3LCM @2 LCY)
diameter {see. | (see note 16%)
note 16}

N/a

N/A

N/A

8, P8y, W0y,
I ﬁEu, 1 54Eu,
2“?!1, 2391'240Pu

(see note 16)

N/A (see note
16)

N/A (see note
16)

116-KB-1,
Condensate Crib

Cobble-filled crib located notth of
115-KE and east of 118-KE8-1. It
received condensate from the

1 ton sys

122 m 179 LCM

(40,0 ft) x (137 LCY) (3ee note
122m 16}

(40.0ft) x
79m (25.9 )
{see note 16)

N/A

N/A

N/A

*H, YC (see note
16)

N/A (see note
16)

N/A (see note
16)

116-KW-1,
Condensate Crib

east of
nsate

ocated north
118-KW-1. It receiy
from the KW Reactor gas

2.2 m 179 LCM

(40.0 fy x (137 LCY) (see note
12.2m 16)

@00 x

7.9 m(25.9 ft)
(see note 16)

N/A

N/A

N/A

3H HC ﬁOCﬂ
mSll' 1:17’(:5 |5'4Eu
185y, m!ﬁ,; zaaU'
(sec nofe 16}

N/A (see note
16)

N/A (see note
16)

Qurpay g Jeid ‘s ATy
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Table A-1. Waste Site Information. (17 Pages)

WIDS
Designation

Waste and Other Information

Asswmptions on Volumes

Contaminants of Concern

Volume/Demolition

Dimenslons Waste V_olume

Excavation

Contaminated/Pofentialty
Contaminated

Noncontaminated

Radionuclides

Inorganics

Organics

116-KBE-2, Waste
Crib

Wooden crib stnteture located west

f 706- ilding, I
received Howd waste from KE
Reactor effiuent tegt foop. Discharge

Into the otib continued until the early
19803 w| tey

nd disposa ioactive
waste n d £,

N/A

Je16.1 ftyx

4.9m{16.1 ft) {502 LCM

x4.9m (384 LCY) {see note
16)

9.8 m (32.2 f) :

(see note 16)

N/A

N/A.

3, "C (see note
16)

N/A (s¢e note
16)

N/A (see note
16)

116-KB.3, French
Drain

prth of the 105- c
building. Tt is part of a sub-basin
drainage disposal systemn for the 103-
KE fuel storage bagin (100-K-42).
T'he site operated from 1955 to 1971
ag an overflow crib.

N/A

6.1 m (20.0 ft) {44 LCM (34 LCY)}
diameter x (see note 16}
238m )
(78.1 1) (see
note 16)

N/A

N/A

GDCO, WSI.‘ I.RTCS’
iSZEu, ISSE‘I,
0Py (se0 note
16)

N/A (see note
16)

N/A (see note
16)

116-KW-2, French
Drain

Located north of the 105- KW

iding. It operated from

g
1955.t0 1970 s an overflow crib fo

Vi T
sub-basin drainage from the 105-KW
fuel storaze basin, '

N/A

6.1 m (20.0 f1)
digmeter x
238 m

{78.1 f1) (see
note 16}

44 1LCM (34 LCY)
(see nate 16)

NIA

N/A

ﬁﬂcﬂ, 903!.' IBTCS'
lﬂEu, HSEU.
0Py (g6 note
16)

N/A (sée nofe
16)

N/A (see note
16)

Waste Sites Identified as Selected Proximity Sifes for the 100-BC, 100-D, 100-H, 100-F, and 100-K Areas

116-B-16, 111-B
Fuel Examination
Tanks

Site has been remediated and interim g'ig_aggi. See CVP-99-00011 for site-specific information.
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Table A-1. Waste Site Information. (17 Pages)
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WIDS Waste and Other Information Assumplions on Volumes Contaminanis of Concern
Designation | gy ensions Vﬂ‘l;:; ﬁ:;g:tt:on Excavation Contagl‘f:?;mtzze;maﬂy Noncontaminated | Radionuclides | Inorganics Organics
100-D-52,
Downcomer
Insulation Space
Drain Dry Well :
1607-D2, Septic  Site bas been remedinted and interim closed. See GVE:28:00003. CVP-99-00003, and CVP-2000-00¢H4 for site-specific information,
Tank
) Additional 100 Area Sites Added for Remedial Action
100-B-12", Filter Site has been remedisted and interim closed, Ses CON 089130 for site-specific information,
Box Storage . '
100-F-35, Soil 2002-00007 for site-specific information,
Contamination ’
Asea Inside the
103-F Bxclusion
Area ) ]
‘Waste Sites Ydentified in the 100 Ares Burial Grounds Record of Decision
100-BC-1 Operable Unit
118-B-5 15m(S0fyx {goi 3279 L.cM | Waste site dimensions were A percent debrisfpercent soil was | 10e fayback soil MO %Co(see [N/A (seenote | N/A (see note
Ball 3X Burial 15m (30 fty x (4,288 LCY) (see found in various refetences of  {3c0imed for this site based on was assumed to be fnote 13) 13% 13)
Gronnd 6I1m(208) {00 14) assumed. Assumed the waste percentages estimated in uncontaminated.
(see note 13) site was in the shape of an DOE/RL-95-34, Rev. 0. Assumed slope of
2,266 LCM mverted frustrum of a right Assumed the waste voliume was | 1-5:1 (see note in.
(2,956 I.CY) (Sﬁﬁ pyramid, with SIOPGS of 1.5:1 33% debris and 67% pOtcntial!y
note 17) (zee note 17). contaminated soil, This did not
nclude layback soil {(see note
) 17}
118-B-7 24mBMx |goin 73 LOM N/A NIA N/A W, “Ni(see |N/A(seenote | N/A (see note
Solid Waste Burial { 2.4 m (8 fI) x {95 LCY) (sec note | - note 13) 13y 13
Site 24m (8 ft) 14)
. (see note 13)

[ 118-B-10 | 146 m{EB Y |oni 1752 LOM Waste site dimensions were A percent debris/percent soil was The layback soil W, ONi (see | N/A (seenote | N/A (see note
Ball 3X Storage  {x 3.3 m (1811} {2,291 LCY) {scc Tovnd In various TeIerences o | gequmed for this site based on Was asstiﬁ_fédﬁ'bé” mote 13y~ 1Yy — - R -
Vault XGImQ01M) |01 £ : assumed. Assumed the waste percentages estimated in uncontaminated. - :

(see note 13) site was in the shape of an DOE/RL-95-34, Rev. [ Assumed slope of
2,599 LCM inverted frustrum of a right Assumed the waste volume was 1.5:1 {see note 17).
(3,404 LCY) (ee pyramid, with stopes of 1.5:1 339 debrie and 67% potentially
note 17) {see note 17). contaminated soil. This did not
: include layback soil (see note
17} )
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Table A-1. Waste Site Information. (17 Pages)

WIDS Waste and Other Information Assumptions on Volumes Contaminants of Concern
Designation Dimensions v“&;ﬁ:ﬁn‘fﬁzﬁ:ﬁn Excavation Cantaélgzrémte?ﬁaﬂy Noncontamivated | Radionuclides |  Inorganies Organles
160-BC-2 Operable Unit ——
118-B-i 305'm . Waste site dimensions were ; ; The layback soil H, *C, “Co, Cd, Pb, Hg (see | N/A (gee tote
B Burial Ground {1,000 f) x (Sfélﬁ,géisgz:%{?gw found in various references or ;E:g:; tfg::)hril:! ;:;cg:stei?:)lnwas was assumed to be | “Ni, **Sr, '™ Ag, {note 13} 13}
98 m (321 ) X | pore 14) assumed. Assumed the waste | cercentapes estimated in uncontaminated. | ™'Cs, By, MEn
6 m (20 1t) site was in the shape of an DOE/RL-95-14, Rev. 0. Assumed stope of {(see note 13)
(see note 13) | 87,630 LCM inverted frx{strum of a right Assumed the waste volume was 1.5:1 (see note 17)
(114,632 LCY) (see | pyramid, Wllth slopes of 3.5:1._ 33% debris and 67% potentially .
note 17} ‘The waste sxt‘e was broken ito | nontaminated soil. This did not
zones according to the inelude layback soil (see note
geophysical investigation 17).
figures, the volume for each .
zone was caleufated, and then
' added together (see note 17).
118-B-2 183 m{60 1) [ o 020 LOM N/A NIA N/A o, “;;r, FCs, |Cr,Pb, Hg (see | N/A (seo note
Minor x9.0m (30 f) [ (1 304 LCY) (see Y2ay, YiEn (see | note 13) 13)
Construction xTTm note 14) note 13)
Burial Ground No. | (13.8 {t) (see
i note 13) .
118-B-3 106.7 m Sofl: 55,539 LCM | Waste site dimensions were A percent debrisfpercent soil was | The layback seil j“jC(), "Zl:li, gr, | Cr, Pb, Hg (see | N/A (see note
Minor (350 fyx 84 m (72,638 LCY) (see found in various refefences or | accimen for this site based on ] WaS assumed to be &,:‘Cs' :J;Eu, note 13} 13)
Construction 275 ix note 14) agsumed, Assumed the waste pércentages estimated in vncontaminated. E:,%’ P,
Burial Ground No. | 6.1 m (20 ft) site was in the shape of an DOIVRL.05.34, Rev. 0. Assumed slope of {79 Py (see note
2 (see pote 13) 122,966 LCM inverted frustrum of a right Assumed the waste volame was 1.5:1 (see note 17 {13)
(30,027 LCY} (see | pyramid, with slopes of 1.5:1 | 3305 debris and 67% potentially
note 17) (see note 17). contarminated soil. This did not
include layback soil (see note
17,
118-B-4 153 m (50 ) |50 82.6 LOM Waste site dimensions were A percent debris/percent soil was The layback soil | * Co (see note N/A (see note | N/A. (see note
105-B Spacer ¢ -|x9.2 m (30 ft) {108 LLY) (see note found in various referetices 0f | pocimed for this site based on was assurx}ed tobe (13} 13) : 13)
Buriat Ground x 4.6 m (15 fi} 14) assumed. Assumed the waste percentages estimated in uncontaminated,
L i(seemotetd) [ ' |sicwasintheshapeofan |pop/Ri.0s34, Rev.o, | Assumedslopeof | )
3,071 LCM mvemfd fm‘sarum of a right Assumed the waste volume was | 151 {see note in
(3.979LCY) (see  {pyramid, with slopes of L5:1 | 3307 debris and 67% potentially
note 17) {sec note 17). ‘contaminated soil. This did not

include layback soil (see note

17,
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{1,265 LCY) (see
note 17)

pyramid, with slopes of 1.5:1
(see note 17),

Agsemed the waste volume was
33% debris and 67% potentially
contaminated soil. This did not
clude layback soil (see note
17

WIS Waste and Other Information Assumptions on Volumes Contaminants of Concern
Designation | piyensions Vu&:;:f?;xs::‘tion Excavation Contngg:r:;dﬁinl:zg]nuaﬂy Noncontaminated | Radionuclides | Inerganics Organics
118-B-6 46m(15f)x Soil: 770 LCM Whaste site dimensions wete A percent debtis/percent soil was The layback sotl  {°H (see note 13) | Ph, Hg (see note | N/A {see note
108-B Solid Waste |3 m (10 &) (1,007 LCY) (see found in various references or assumed for this site based on was assumed to be 13) 13)
Burial Grownd {seenote 13) noto 14) assumed. Asspmed the waste percentages estimated in uncontaminated.
site was in the shape of an DOE/RL.95-34, Rev. 0. Assumed slope of
966 LCM inverted frustram of & right Assumed the waste volume was | 1-5:1 (see note 17)
(1,265 LCY) (see | pyramid, with slopes of 1.5:1 33% debris and 67% potentially
note 17) (see note 17). contaminated soil, This did not
include layback scil (see note
. ’
118-C-1 156 m(S10.01) g 30,677 LM | Waste site dimensions were A percent debris/percent soil was | The l2yback soil 5, B 0o, Cd, P, Hg (see | N/A (see note
105-C Sotid Waste|x 122 m (40,122’LCY) (see | found in various references of | aecimed for this site based on | WaS assumed tobe | *Ni, gy, 2 Ag Inote 13} 13}
Burla! Ground (400 f1y x rote 14) assurned. Assurned the waste percentages estimated in uncontaminated, | 'Cs, 2Ry, B
0.1 m (29 ft) site was in the shape of an DOR/RL-95-34, Rev. 0. Assumed slope of ) (see note 13)
(see note 13)  [46,345 LCM inverted frustrum of a right Assumed the w.:;ste volume wag | 1-3:1 (see note 17)
(60,6]7 LCY) (SBC pyramid, with SlO[JES of 1.5:1. 33% debris and 67% potentlnlly
note 17) The waste site was broken into { ,onearvinated sotl. This did not
zones according to the include layback soil (see note
geophysical investigation 7.
figures, the volume for each
zone was calculated, and then
added together (see note 17), o
118-C.2 2lm(Tf)x Soik 21 LOM Waste site dimensions were A percent debrisfpercent sofl was The layback soil o Co, BN (see N/A {see note IN/A {see note
105-C Ball 2.1 m (7 ) (28 LCY) (see note found in various references or assumed for this site based on was assumed to be [note 13} 13) 13)
Storage Tank (see note 13) 14) assamed. Assumed the waste percentages estimated in oncontaminated. ’
sité was in the shape of an DOE/RL-035-34, Rev. 0, Assumed slope of
184 LCM inverted frustrum of a right Assutried the waste voluiie was 1.5:1 {see note 17)
(242 LCY) (see note pyramid, with slopes of 1.5:1 33% debris and 67% potentially B
17) (see note 17). contarminated soil. This did not
inchude layback soil (see note
. 1. .
600-33 G1m20 ) x Voo 204 LoM ‘Waste site dimensions were A percent debris/percent soil was | The layback soil @0, UNi (see | /A (seenote | N/A {see note
103-C Renctor 61m0f)x (398 LCY) (see note found in various references of [ e e for this site based on | Was assumed to be | note 13) 13} 13)
- |Test Loop-Burial 13 m(10 1) 14) SRS ragsumed,  Assumed the-waste - bersentiges csimated i uncontaminated. - s - o
Site (see note 13} site was in the shape of an - | DOE/RL-95-34, Rev. 0. Asspmed skope of
1966 LCM fnverted frustrzm of a right 1.5:1 (see note 17)
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WIDS Waste and Other Information Assumptions on Volumes Contaminants of Concern
Designation Dimensions Vn&:;:ﬁ%eg;z::;on Excavation . Contacn:]i:::mt;:;mmﬂy Noncontaminated | Radionuclides Inorganies Organics
. 100-DR-1 Operable Unit
10.0~D-32 152 m (30 £1) Soil: 3,279 LCM N/A N/A N/A o 0, is[;‘i, Sr, |{Cr, Po, Hg (see | N/A (see note
Minor x15.2m 4,288 LCY) (see Cz, Hu, note 13) 13
Constriction (50t} x 7.6 1 [0 14) Bigy, 2, 2y,
Buuial Ground No. | (25 ft) (see A0 Py (see note -
6 note 13) 13)
100-D-33 30.5m (100 ) | gor 5 544 popa | WA NIA NA ®Co,"Mi(see |N/A(seenote |N/A (secnote
Minor {x152m (7,251 LCY) (see naote 13} 13 13)
Construction GOmXT.6m 5000y 4
Burial Ground No, | (25 f£) (see
4 note 11
100-D-35 305 m (100 f} ) il 5. 544 LOM | IVA N/A N/A "Co, ®Ni(see {N/A(seenote |N/A (see note
Minor x152m (1251 LCY) see | note 13) 13) 13)
Construction (O x76m fuore 14)
Burial Ground No. | (25 ft) (sec )
1 note 1.3
100-D-41 122m@0R) fgoin1,074ncM  NA N/A. N/A Co,"Ni(see |N/A(sesnote | N/A (seenple
(118-D-18) x122m {1,405 LCY) (see note 13) 13) 13)
Construction @0ty x7.6m jhae 4)
Burial Ground (25 ft) (see
note 13)
100-D-45 247 m @I |gop 2254 LCM | VA N/A NA ®Co,"Ni (see  [N/A (seenote | N/A (see note
{1 IS-D-4B) % 7.3 m (24 i) (2,948 LCY) (see note 13) 13) 13)
Burjed VSR x52m 7 £) funte 14) :
Thimble Site (sce note 13) - E— e
118-D-1 133m il: N/A N/A N/A ’H, M"C, % Co, Cd, Pb, Hg (see N/A (see note
WODBuisl  |@S0f0%x | (soam iézyl;((::i BN, ¥, 90 Ag, | note 13) 13)
1Gtound No. 1 1144 m note 14) Cs, "Eu, “Eu
(3715 x (sea note £3)
6.1 m (20 ft)
{see note 13) .
18-D-4 183 m (600 ) fou gagvgLOM | IVA N/A N/A WE W Co, "N | Cd, Pb (see note. | N/A (sce note
Construction X 61 m (200 fi) (116,239 LCY) (see R {see note 13) 13) 13)
Burial Ground x7.6m 231t {14y i R 1
(see tote 13) :
126-D-2 _ 122 m (400 1} | o it 67 095 LCM N/A N/A N/A N/A (see note 13) Chromate_, Ph, Undetlermined
184-D Coal Pit x68.6m (87,752 LCY) (ses undetermined | organic
(225 ftyx note 14) inorganic chemieals (see
6.1 m {20 ft) - | chemicals (see  {note 13)
{see note 13) note 13)

onypay g 3BIQ ‘S A%y
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Table A-1. Waste Site Information. (17 Pages)

WIDS Waste and Other Information Assumptions on Yolumes Contaminants of Concern
Designation | pymemgions VD%:;:‘;[?;?E:;?" Excavation Conmgz ;?;;ﬁl;:ﬁmﬂﬂ}' Noncontaminated | Radionuclides | Inorganics Organics
100-DR-2 Operable Unit : ) L
106-D-40 12:2 m (40 fty Soil 2,431 LOM N/A N/A ) N/A mCO, ﬁNi (sce N/A (seenote” | N/A (see note
Minor diameter x (3,180 LCY} (see note 13) 13) 13
Construction 6Im 200 L.y 4
Burial Ground #5 | depth (see note
Hole - i3)
100-D-43 WA fgair 876 LOM N/A N/A N/A & Co, BN {see  |DN/A(seenote  {D/A (seenote
{118-D4C) x 7.6 m{25 1) (1,146 LCY) (see note 13) 13) 13)
Butied VSR x46m {5 1) |pore 14)
Thimble Site 4C _ {(see note 13) -
160-D3-47 605 m{228 ) i o N/A 1N/A Co, *Ni (see N/A (seenote  {N/A (see note
Construction X 57 m (187 f1) f; goggﬁ;ﬂ:e A note 13) 13) - 13)
Burial Ground 4B | x 7.6 m (25.1t) note 14)
{118-D-4E) (see note 13) — - - :
118-D-2 305 m i N/A N/A ’H, *C, ¥ Co, Cd, Pb, Hg (see | N/A (secnote
100-DBurial {1,000 ft) x f,f;fg,?éfg%ﬁ tA “Ni, "Sr, " Ag, | note 13) 13)
Ground No. 2 109 m (357 1) |00 14y M, Wiy, ¥Ry
' X7.6m(25 1) (see note 13)
(see note 13) IS
118-1>-3 61 m (200 1ty x | a1 ¥ [NFA N/A T, *C, *Cu, Cd, Pb, Hg (see | N/A (see note
100.D Buial {61 m (20 x f;;;;g?igl}‘((‘;“‘fc A ©Ni, ¥Sr, %" Ag, |note 13) 13)
GroundNo.3 |76 m Q58 o014 'Cs, "B, "Eu
{see note 13) {see note 13) .
(185 122m (@00 |som g2Lom - |NA NIA NA o, PNifsee | N/A (seemate | N/A (see note
Ball 3X Buial x 6.1 m (20 1t (1,154 LCY) {sec note 13) 13 13)
Gronnd x4.0m{l5H) note 14) o
(see note 13)
118-DR-1 38.1 m (125 ) { goir: 6,188 LOM N/A N/A N/A @ Co, ENi (see N/A (see note . ] N/A (see note
105-DR Gas Loop |x22.9m (8,093 LOY) (sec note 13) 13) 13)
Burial Ground TSHxB8m 1 et 4
(29 £t} (see
notg 13y -
126-DR-1 160 m (525 1) Soil: 21,785 LCM | VA N/A N/A N/A (see note 13) Cim)matel, Ph, Undet_ermlned
190-DR Clearwell {x 128 m (28,492 LCY) (see Pﬂdetﬁ!"ﬂmﬁd organic
Tank Pit @2y x 60 m {0y 4) [inorganic -| chemicals (see
(20 ft) (see chemicals (see | note 13)
note 13) : . note 13}
100-FR-2 Operable Unit
100720, PNL  [80m (22 M x [son 7005 Lom | VA NIA N/A TCo, ", N/A (seenote | N/A (see note
Parallel Pits 55m(180f)x (10’339 LCY) (see Pu (see note | 13) 3
) 6.1m (20 ft) note 14) 13}

(see note 13)
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Table A-1.- Waste Site Information. (17 Pages)

WIDS ) Waste and Qther Information Assumptions on Velumes Contaminants of Concern
Designation Dimensions Vo&z:!el)‘?gll&lﬁm Excavation Contag:: :rmz;m{ally Neoncontaminated | Radionuclides Inorganics Organics
118-F1, Burial | 183 m (600 £ | g N/A N/A *H,%C,“Co, 14, Pb, Hg (see | N/A (see note
Ground No. 1 x1525m ?ﬂ;ﬁ;l&g‘?& /A N, ¥y, ' Ag, Inote 13) 13)
' GOMX  pots 14y B7g, 19, SE
6.1 m (20 ft) (see note 13)
{(see note 13} N
118-E-2, Bartal 112.2m . N/A N/A, Co, “Ni, ™81, |Cr, Pb, Hg {see |N/A (see note
GroundNo.2 (368 1)z (810112 2;’2553}{'? ?:eé NiA e, WE, note 13) 13)
99.4 m (326 ) | oye '14) 1hpg, #4, 2epy,
xG.1 m (20 1) MW Py (see note
(see note 13) . 13)
HB-F3, Buial  [534m(75®) |goi 2581 oM | VA N/A /A ®Co, “Ni(see | N/A (seenote | N/A (see note
Ground No. 3 %153m (3,310 LCY) (see nete £3) 13) 13)
(50 £} x 4.6 m note 14)
(15 ft) {sce
note 13) .
118-F-5, PNL 1525m . N/A N/A o M85r, N/A (seenote -] N/A (see note
Sawdust Pit GOOMx | nssorer e A B0 py (see note | 13) 13)°
A58 (150 ) f 1oy 4y 13)
x4.6m(15 ) :
{see pote 13} .
118-F6 122m @00 1) 1ooq. 85761 LM [ NVA N/A N/A 0, BSr, N/A (seenotc | N/A (see note
PNL Solid Waste }x 61 m (20019 | (112165 LCY) (see =Py (see note [ 13) 13)
Burial Ground  Jx 6.3 m (201 |, '1 4 13) o
{see pote 13}
118-F.7 49 m (16 Y x| 5501 105 LOM N/A N/A N/A WCo, ¥4 Ay (see | Cd, Pb (see note | N/A (sec note
Burial Ground/ 24m@Hx (137 LCY) (see note note 13} 13 13)
Hardware Storage | 2.4 m (8 ft) 14)
Vault (see stote 13) S
118-F-9 36.5 m {100 ft} | o0 NiA N/A Co, *Sr, N/A (seenote | N/A (see note
PNLRad Site  [x4.6m(15M) flo *ligggfcﬁg%% NA MOy (see nate | 13) 13y
x46m (1510 |10y 13)
(see note 13) .
106-HR-2 Operable Unit S : _
118-H-1 - 2135m - - e v en ing VA R L T G s - \NrAe - PG, ¥ 0o - O, Phy B Gsee [ N/A (seenote o - -
100-E Burial (700 ft) f;g‘sgglg%ﬁ NiA N1, P8, WCs, | note 13) 13)
Ground No. 1 106.8'm note 14)- "2Ru, B (see .
(350 f) x note 13)
7.6 m {25 ft)
(see note 13)
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Waste and Other Information
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WIDS Assumptions on Volumes Contaminants of Concern
Deslgnation | pyimensions Vo&:::ga;t;;t;on Excavation Cﬂmagé ;:;:;i::ie;ﬁally Noncontaminated | Radionuclides | Inorganics Organics

118-H-2 42,7 m (140 1 | g1, N/A N/A ‘ 9o, BNitsee | N/A (seenote | N/A (see note
100-H Burial x 30.5 m (Sfﬁl?) iflg\’li((:::e note A note 13} L) 13)
Ground No. 2 (100 fty x 14) ]

46m (1510

{see note 13)
1£8-H-3 91.5 m (300 1) | 51 0 N/A N/ N/A Do, UNi(see |N/A(secmote | IN/A (see note
Constoction |61 2008|535 0 coe | A note 13) 13) 13)
Burial Ground  1x 61 m(25 ) [poee1ay

(see note 13) =
118-H-4 458 m {150 ft) .1, N/A N/A N/A Yo, “Nisee - |N/A (seenote | N/A (see note
Ball 3X Burial x 9.2 m (30 ft) (820 gﬁ,&i&y[ﬁi:ﬂ / note 13) 13y 13)
Ground . 46m(5 ) oo 14

(see note 13)
11805 92m (30 MW X | 441 96 LOM N/A WA N/A ‘:‘:TCo, "‘;Ni. M3r, | Cr, Pb, Heg (see | N/A (see note
Thimble Pit 0om2ftyx (126 LCY) (see tote Cs, "Bu, note 13} 13)

Im(0f) 1y iRy, #Y, Hipy,

(see note 13) APy (see note

13
100-KR-2 Operahle Unit . -

118K 366 m Qoil: 245,023 LCM | NVA Cona N/A L, MC,PCo, | Cd, Ph, Hy (see |N/A (see note
100-K Burial (L2008 x {391 636 LOY “Ni, *8r, '"Cs,  [note 13) 13)
Ground 183 m (600 i) Emte ’f 4)6 LEY) (see 50, %80 (see

x6.1 m (201t note 13).

{(see note 13) )
118-K-2 SB4mAT5 ) 5o 4738 10M  [NA N/A N/A @ 1%0, s, Cs, [C, Pbé)Hg (see Té’;’x (see note
{100-K-2) Sludge [x183m 6,197 LCY) (see "En, “Eu, note 1
Burial Ground [ (60 fiyx 4.6 m fm’te 14) )¢ i e Y

. -[5 ft see 23!?234U, 23$'U1
(15 1) (see
nate 13} R0 Py (s mote | o R
13)
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Table A-1. Waste Site Information. (17 Pages)

WIDS Waste and Other Information Assumptions on Volumes Contaminants of Concern
Designation Volume/Demolition . Contaminated/Potentially . . . :
Dimensions VWa ste Volume Excavation Contaminated Nnncontarmngted Radionuclides Inorgamics Organies

! Contaminants of concers: Received the same contarminants as process effluent piping,

* There are insufficient characterization data to serve as a basis for estimating volwmes of contaminated soils associated with these pipelines. Real time characterization of soils conducted during remedial
action will provide the basis for segregating contaminated and uncontaminated soils,

* The 116-B-4 waste site was remediated during the 100-B/C Demonstration Expedited Response Action (documented in BHI-00752%). Excavated contaminated sofls were stored at the 100-B/C Reactor
area and have since been disposed of in the Bnvironmental Restoration Disposal Facilty. -

# 100-B/C Demonstration Projeet Final Report, BHI-00752, : ‘

5 116-B-5 waste site was excavated during the 100-B/C Demonstration Project Expedited Response Action (BHI00752* ). When the site was excavated, no contamination ahove cleanup criteria was
detected.

S 100-B/C Demonstration Project Final Report, BHI-00752. .
7 11,690 LCM (15,290 LCY) soil removed during the demonstration project is not included in the ahove total.

¥ There are insnfficient historical characterization data to provide dimensions. Real-time cheracterization data obtatned duting remedial action will serve as the basis for segregating covtaminated and
uncontaminated soils. :

? Contaminants of concern: Monitor for Hg during excavation, ‘ .

¥ Contaminants of concern: Should be able to close out after surface survey with existing data or minimal sampling from the storage area.

U The 116-F-4 Pluto Crib site is an inactive figuid waste site that received liquid wastes from the 105-F Reactor Building during outages due to fuel raptares. The crib was excavated to a depth of 5.5 m
{18 £ iti 1994 and the bulk of contatriinated soil was disposed of at the Bnvironmental Restoration Disposal Facility. Soil aualysis and test pits at that time indicated that elevated contamination levels did
not exist beyond the depth and lateral extent of the crib excavation. :

12 "The 116-H-4 Pluto Crib site is an inactive, mixed lquid waste site that operated from 1950 v 1952 to receive about 1,000 1. (254.2 gal) of contaminated cooling water from reactor process tubes
containing rupgured fuel clements. After ite use was discontinued in 1932, this pluto crib was covered with about 3.1 m (10 ft) of soil and marked with permanent concrete monuments. The pluto crib was
uncoveted and exhumed in 1960, during construction of the 105-H confinement system, so that the 117-H Filter Building could be constructed at the same location. Wastes from the site were moved to
the 105-H Thimble Pit (118-H-3), where they are now buried. Because little information could be located to characterize the pluto erib’s exbumation and reburial, it is unclear how much contaminated soil
was removed,

13 Dimensions and contaminants of concern are from EPA (2000).

% Yolames ate from Appendix A of the 100 Area Burial Grounds Focused Feasibility Study, DOE/RI-98-18.

¥ The 100-B-12 Filter Box Storage site has been included per letters CCN 089130 and CCN 089314 from RL and the EPA, respectively. This site will be included in a future Explanation of Significant
Difference documenting this and other sites. ] !

'S Dimensions, volumes, and contaminants of congern are from EPA {(1997).

7 Dimensions and waste volimes for the 100-B/C burial grounds can be found in Calculation No. 0100B-CA-C0012.

* Depth assumed based on analogous site.

*Width, length, and depth assuined,

LCM = loose cubic meter

LCY = loose cubic yard

© N/A = not available

PAH = polyaromatic hydrocarbon
TBD = to be determined
WIDS = Waste Information Data Systemn
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Table A-2. Waste Site Information for 100 Area Remaining Sites. (44 Pages)
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WIDS Waste ther Information Assampitons on Volumes Contaminants of Potential Concern’
Designation Dimensions Veégﬁfil%e;?:zt;nn Excavation Cnntaggﬁ:m:te?ﬁﬂﬂy Noncontaminated | Radiomuclides | Tnorganics Organics
100 Area Remaining Sites for Remove, Treat, and Dispose
QQE—'S.qus,m Site.has been remediated and interim closed. See CVP-2003-00014 for site-specific information.
)[g:ni DHsposal
Trepch, 116-B-9,
10513 Bifluent
Vept French
116-B-7
{1904B-1 Outfalt
Structure)
128.B.3 (Coal | Form it Shallow site: Top, based on | Depth, assumed all contaminated | Assumes 1.5:1 N/A Undetermined | Undetermined
Ashand. nonradioactive, combustible wastes and | 1:1 slope from 4.6 m (13 &) | soils below 4.6 m (15 fy meet | layback for access
Demolition di id buildi olitio bottom depth. Depth, human heaith and groundwater '
Waste Site) waste. Chemical-stained soil and assumed enginecred protection criteria. Soil, based
stressed vegefation visible along the structure from the surface to | on depth, overburden, and
riverbanks. This site includes former 4.6 m (15 ft) depth. bottom area.
waste site 600-57, Assumed slope: 1:1,
137.2 (450 fyx | Soil: 13192 LCM Bottom arca, based on
18.3 m (60 ft) x § (17250 LCY) nominal bottom footpriat of
4.6 m (15 1t) 137.2mx 183 mi (450 x
60 1.
132.B-6 Site hag been remediated and interim closed, See CVP-2002-00003 for site-specific information.
[ (190482 .
Oritfall Structure)
J007-BT Septic Site has been remediated and interim closed. Ses GVE-200300004 for site-specific information.
Tank Sysem
(1607-B7 ’
hammrﬁmg
Sy 124 ( l\
1607-B8 Septin
Tank ‘ngstcn}
({124-0:2,
160738 Sanitary
,Sgwu $£smma
IJ' S jeld
for 190-C; Pump-
hioused)

sufpay f WA °S "A9y
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Table A-2. Waste Site Information for 100 Area Remaining Sites. (44 Pages)

layback for access

12mx1.2m{4 %41,

Waste Site, Lead | concrete pad when it was bugied duri 1.5:1 sfope from 0.3 m soils below (.3 m (1.0 ft) meet
Sheeting iti ifding in 1995 {1.0ft) bottom depth. hnman health and groundwater
| {Locaied near the 190-D Annex, Depih, assumed engincered | protection criteria. Soil, based
. structure from the surface to | on depth, ovesburden, and
ilz?'m"z N L%?OLCM 03 m (1.0 f) depth. bottom are.
0.3 m (1.0 ) Assumed slope: 1.5:1
Bottom area, based on
sorhinal bottom footprint of

WIDS Waste mg%glnformaﬁnp Assumptions on Volumes Contaminants of Potential Concern’
Designation | Dimensions 0‘!;:::2]_)‘2?3:::““ Excavatlon C““taé“;;?m:?ﬁauy Noncontaminated | Radionuclides | Inorganics Organics
<139 Septic i
Tank System
(1607-B9
Sanitary Sewer
. §z§&,m 124 (. '3)
Edsmjysi¢m;
Sewage Disnosal
| Figld
16(17 Slte has beep remediated and inferim closed. See CYP-2003-00009 for site-specific information,
.iQU (.,.3 A1 L‘?:C has been remediate fose . 2003-0000, site-specific inf
Sample Building
Erench Draiy,
119:C Prench
Drain)
132-C-2, Site has been remediated and interim closed, See CVP-2002-00003 for site-specific information,
1904-C Qutfalt,
116-C-4
100-1-1, tadioactive and hazardgus Intenmediate site: Top, Depth, assumed all contaminated | Assumes 1.5:1 (beta and N/A N/A
contaminated igpuic waste leakage fro) -D- based oh 1.5:1 slope from soils below 5.2 m (17 ft) meet layback for access | gamma)
Drais, {107-D) Retention Bagin, Siteis g 5.2m (17 f) bottom depth. | human health and groundwater
coptaminated concrets storr in Syst hedto | Depth, assamed engineered | profection criteria. Soil, based
Storm. Drain ipi i, structure from the surface to | on depth, overburden, and
south side of the patrol road o the 5.2 m (17 ft) depth. bottom, area,
ou Assumed slope: 1.5:1.
*1.0m (3.3 ft) x | Soil: 57 LCM Bottom area, based on
1.0m (3.3 fiyx { (75 LCY) nominal bottom footprint of
52m (17 ft) 10mx1.0m33x313,
100-D-2, Solid | Lead sheeting was not removed from the | Shallow site: Top, based on | Depth, assumed all contaminared | Assumes 1.5:1 N/A Pb NIA

SUNpPaY g Yeiq 'S “AdY
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Table A-2. Waste Site Information for 100 Area Remaining Sites. (44 Pages)
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WIDS Waste and Other Information Assumptions on Volemes Contaminanis of Potential Coneern’
Besignation Dimensions volwu;nsf?‘?;fll:ﬁit:m Excavation Cunmgﬁﬁzzwﬁnﬁaﬂy Noncontaminated Radionucﬁdgs Torganics Organics
100-D-3, Solid ili 1 f) 115 Intermediate sité: Top, Depth, assumed all contaminated { Assumes 1.5:1 B¢ and Undetermined | Undetermined
Waste Barial drying towers. Potentially ontaminated | based on 1.5:1 slope from soils below 5.2 m (17.0 4t) meet  { layback for access | andetermined
Ground, Silica with radiopctive and bazardous materials. { 5.2 m (17.0 ft) bottom depth. | human health and groudwater :
Get Site is in a yegetation-free graveled lot.  { Depth, as:rumed engineered | protection criteria. Soil, baged
o - structure from the surface to | on depth, overburden, and
00tk Tomlm oxy 5.2.m (17.0 t) depth. botiom atea.
(20.0 ) x i Assumed slope: 1.5:1. :
52 m17.01) Bottom area, based on
nominal bottom footprint of
12.2mx 7.0 m (40 x 20 ).
100-D-19 ite ha; jated and interim closed, See CYP-2000-00003 for site-specific information.
(Shudge Trench
near 116-D-7)
100-D-31, arried wate waste and Shallow site: ‘Top, based on | Depth, assumed all contaminated | Assumes 1.5:1 Undetermined | Cr, Hg Undetermined
100-D Water rainwater ranoff to outfall 116-D-5 unti} 1§ 1.5:1 sfope from 3.7 m soils below 3.7 m (12 ft) meet layback for access
Treatment 1977, The process sewer drainzge was | (12 ft) bottom depth. Depth, | human health and groundwater
Facilities diverted solely to the 120-D-1 Ponds assumed engineered  protection criteria. Sofl, based
Underground 01994, _Site does not include { structure from the surface to | on depth, overburden, and
Pipelines, process sewer for reactor facilities or 3.7 m (12 ft) depth, bottom area.
100-D Process eactor process efflnens. Assumed slope: 1.5:1,
Sewer System 10080 m Soil- 4243 LOM Bott?mlalzea, bas;d on ;
nomfnal bettom footprint o
G008 e |CHTHEY) 1098.0 tm x 2.0 1 (6,500 ft x
Om (6.5 ) x )
37 m (12 ft) 6.5 1.
116-D-5 (1904-D i process efftuent from Intermediate site: Top, Depth, assumed all contaminated | Assumes 1.5:1 ‘TC. Wi, WSr, | Undetermined | N/A
Qutfall Stuctare) | the 116-D-7 Reteption Basin from 1944 | based on 1.5:1 slope from | soils below 6.7 (22 fymmeet | layback for access | #5238, #9240py
1 0 1975. Also received progess waste 6.7 m {22 £) bottom depth. | human health and groundwater
water from 183-D, 184-D, 190-D, Digpth, assumed engineered | protection criteria. Soil, based
185/189-D, and other miscellaneons structure from the surface to | on depth, overburden, and
facilities. located 122 1 (400 &) west of | 6,7 m (22 ft) depth. bottom area. :
the 116-D-7 Refention Basin.on the bank | Assumned slope: 1.5:1,
of the Colambia River, : Bottom area, based on
183 m (60 1) x | Soit: 1249 LCM ominal bottom -f;%"}i’““‘ of
73m4f)x |(1633LCY) éigt)m X713 m (60 ftx
6.7 m (22 ft} ) : g
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Table A-2. Waste Site Information for 100 Area Remaining Sites. (44 Pages)

. Waste and Other Information

WIDS Assumptions on Velumes Contaminants of Potential Coneern’
Designation | Dimensions v"w;';ﬂgmmﬁo" Excavation Conmg;i:atedf[’” ‘;i‘:;'ﬁauy Noncontaminated | Radionuclides | norganics " Organics
116-DR-5 Received reactor process efflyent from [ Intermediate site: Top, Depth, assumed aft contaminated | Assimnes 1.5:1 #e 370 Mgy T Undetermined | N/A
(1904-DR Outfall| the 116:DR-9 Retention Basin, Located |based on 1.5:1 slope from  { solls below 6.7 (22 R) mmeet | layback for access | P35, 2930y
Structure) 91 m (300 £t} north of the nocthwest 6.7 m (22 1) bottom depth. | human health and groundwater
co he 107- tention Basin, Depth, assumed engingered | protection criteria. Soil, based
structure from the sueface to | on depth, overburden, and
8om @I % ] S0 338 LoM 6.7 m (22 it} de.pm. . bottom area.
43mQd fox | @421CY) Assumed slope: 1.5:1.
6.7 m (22 ) Bottgm area, based on
noinal bottor footpring of
1B3mx73m 27 ftx
14 ). :
120-D-2, ignated ag a wasy Shallow site: Top, based on | Depth, assumed all contaminated | Assumes 1.5:1 N/A Pb N/A
186-D Waste flaghing was not removed when the 1.5:1 slope fromn 4.0 m (14 fi | soils below 4.0 m (14 ft }ineet [ layback for access
Acid Reservoir | facility was derolished in place in 1979, |) bottom depth, Depth, human healih and groundwater
ated a t corner of the assumed engineered protection criteria, Soil, based
6-D Building, pit constry acid- | structure from the swrface to | on depth, overburden, and
proof brick, watergroof membrane, 4.0 m {14 ft ) depth. bottom area.
vitrified pi hing, a Assumed slope: 1.5:1,
unnite. Facility nevet ne Bottom area, based on
found to docurment nse), nominal bottom footprint of
BOm@2Inx | Soil: 53700CM | 280mx28.0m (92 x 92 f).
B0m(92i)x | (7,022 1.CY)
40m (14 ft) )
100-D-12 Site has been remediated and-interim closed, See CYP-2000-00016 for site-specific information,
(Sodium
Dichromate and
Acid Unloading
Station
116-D-8 100-D rete pad and two ci TBD TBD Assumes 1.5:1 B7cs, Wy, NIA N/A
Cask Storage Pad | drains contaminated by radionyclides, tayback for access [ 2%Th, %0 i
potassium botate, and other inorganic - - - -
chemicals, ‘ .
Unknown - Soik 4,556 LCM
(5,957 LCY) ]
116-DR-7 ite has been remediate interim closed. See CVP-2000-00019 for site-specific information,
(inkwelt Crib) )
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Table A-2. Waste Site Information for 100 Area Remaining Sites. (44 Pages)
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WIDS Waste an er Information Assamptions on Volumes Contaminants of Potential Concern’
Designation Dimensions Volwu:; zl%e:ll::gon Excavation Conta(x;:]iﬂ? ted_!P(;edntia]]y Noncontaminated | Radionuclides | Inorganics Organics
116-F-B (1904-F | Received reagfor process effiuent fromy | Infermediate site: Top, Depth, assumed all contaminated | Assumes 1.5:1 o, ¥ Ey, Gt N/A
Outfall Structure) | the 116-F-14 Retention Basin, based on 1.5:1 slope from | soils below 7.9 m (26 ft ymest | layback for access | ** Bu, By
Demolished concrete structire marked | 7.9 ni (26 ft ) bottom depth. | human health and groundwater
ioacti Drepth, assumed engineered | protection criterta. Soil, based
t| structure from the surface to | on depth, overburden, and
7.9 m {26 ft ) depth. bottom area.
82m(271tyx |Soil: 307 LCM Assumed slope: 1.5:1,
43m{l4fyx (@02 LCY) Bottom area, based on
Tom(261) nominal bottom footprint of
B2mx43m(27x 1411,
116-F-15 (108-F ete sump in the groun t of the | Shallow site: Top, based on | Depth, assumed all contaminated | Assumes 1.5:1 DRy, M5, | P CET /A
Radiation Crib) - diobi bor; 1.5:1 slope from 1.5 m {5 ft) | soils below 1.5 m (5 ft) meet layback for access |7
Received drainage from laboratory flogr | bottom depth, Depth, humant health and-groundwater
and ins assumed engineered protection criteria, Seil, based
structure from the surface to | on depth, overbarden, and
09m3fH)x |Soik LSLCM L5 m (5f1) depth. Assumed | bottom area.
09m3ft)x (2LCY) slope: 1.5:1. Bottom area,
1.5més f) based on nominal bottom
footprint of 0.9 m x 0.9 m
. (3 ftx 2 ). , _
116-F-16 (PNL. | Canerete spifhway conntested to the 116+ | Intermediate site: Top, Depih, agsumed all contaminated | Assumes 1.5:1 TPy, ST, | Pb, Y N/A,
Outfall) E-8 outfall, which received wastewater | based on 1.5:1 slopefrom | soils below 5.2 m (17 fy meet | fayback for access | P'Cs
from the 100-F- erimental Ani 1.5 m (5 ff) bottom depth. human health and groundwater
Facility séwers, Most of the spillway has | Depth, assumed engineeredl | protection criterfa. Soil, based
bee fifled, b ti r the structure from the swrface to { on depth, overburden, and
river shoreline is visible. 5.2 in (17 f1) depth, bottom area.
30.1 m {1001ty | Soil 684 LOCM Assumed slope: 1.5:1.
x 4.6 m (15 &) x | (BM LCY) Bottom area, based on
52m (17 f) nominal bottor footprint. of
30.1 mx 4.6 m (100 ft x
. 15 ft).
1607-F2 (septic Site hag been remediated and interim closed. See CVP-2(02-00003 for site-specific information.
tank and drain
field)
- 1 1607-F6 {septic -
tank and drain
figld) .
100-F-2 Site has been remediated and interim closed, See CVP-2001-0000] for site-specific information,
(Strontium -
(ardens) . ) .
J00:-F-23 Site has been remediated and interim closed. See CVP-2003-(00011 for site-specific information.

{141-C Drywell}
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Table A-2. Waste Site Information for 100 Area Remaining Sites. (44 Pages)

WIS Waste and Other Information Assumptions on Volumes Contaminants of Potential Concern’
A . Volume/Demolition . Contaminated/Potentially - N T -
Designation Dimensions Waste Volume Excavation Contaminated Noncontaminated | Radionuclides | Inorganies Organics

100-F-24 osed. See CVP-2003-000
{145-F Drywelly
100-F25
(146-FR
Brywells and
UPR-160-F3
141 Building
Sewer Line Spill
UN-100-F-1,
HlCto
Line Leak
120-F-1, Glass te is ench containin Shallow site: Top, based on | Depth, assuined all contatrinated |-Assumes 1.5:1 N/A | Undetenmined. | N/A
Dump approximately 0.6 m (2. 81 of fluorescent | 1.5:1 slope from 1.2 m (4 i) | soils below 1.2 m (4 ft) meet layback for access :

tubes, light bnlbs, vacawm tbes, small | botiom depth, Depth, human health and gronndwater

batteries, and empty chemical bottfes, assumed engineered protection criteria. Soil, based

: structure from the surface to | on depth, overburden, and

10.7m @351 x | Soik 37 LCM 1.2 m (4 ft) depth, Assumed | bottom area.

24m@Bx  ERLLCY) slope: 1.3:1. Bottom area,

1.2m {4 ft) based on nominal bottom

faotprint of 1.7 mx 24 m
{35 frx 8 i) -

I100:F-29, Site iterim closed. See CVP-200]-00003 for site-specific information.
100-F Bxpei- ' :
mental Animal
Farm Progess
100-H-11, The site is a french drain ingide a Shatlow site: Top, based on | Depth, assumed all comaminated | Assumes 1.5:1 Undetermined | N/A NiA
Expansion Box | concrete expansion box next to the south | 1.5:1 slope from 4.3 m soils below 4.3 m (14 ff) meet layback for access
French Drain B | wing of | cactar. = (3-ft). | (14 ft) bottomm depth. Depth, | human health and groundwater

éi in 40-de; assumed engineered * | protection critetia. Soit, based

turn in the box, and the deain was structure from the surface to | on depth, overburden, and

designed to drgin.any leaks from the 4.3 ar (14 &) depih, - | bottom area: :

| pipe. - Assumed slope: 1.5:1.

31 m(30f)x | Seik 55LCM Bottom area, based on

mA0fyx [(7ZLCY) nominal boitom footprint of

4.3 m (14 ft) 3.1 mx3.1 m{10 fr x 10 f).
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Table A-2. Waste Site Information for 100 Area Remaining Sites. (44 Pages)

UOTBILION] SIS JISEM — V Xipueddy

Waste and Other Information Assumptions on Veolumes Contaminants of Potential Concern'
WIDS L Volome/Demoliti Contaminated/Potentiall; J i
Designation Dimensions W::;te anumenn Excavation o szra:nina'ie? ¥ Noncontamiuated | Radionuclides | Inorganics Organics
100-H-12, The site i 1 in jnside Infermediate site: Top, Depth, assumed ali contaminated { Assumes 1.5:1 Undetermined {Pb N/A
Expansion Box | concrete gxpansion box pext to the H based on 1,5:1 slope from soils below 5.2 m (17 fiy meet | Jayback for access
French Drain F actor, - (S-ft)-di 5.2 m (17 ft) bottom depth. | human health and groundwater
and Shielding gffluent line makes a 90-dégree tumin | Depth, assumed engineered | protection eriterin. Soil, based
Lead he box i igned structure from the surface to | on depth, overburden, and
drain any leaks from the pipe.. The 5.2 m(17 f} depth. bottom area.
manhole aceese ta the box is blocked Assumed slope: 1.5:1, :
with fpad bricks to shield from a high Bottom area, based on
dose, nominal bottom footprint of
30m{l0f)x |80l 55 LCM 31mx3.1m10ft x 10 1),
Alm(0Mx [{72LCY) i
52m{l71Y)
100-H-13, The site is a 1.2-m (4-f)-diameter TBD TBD Assumes 1.5:1 Undetermined | N/A N/A
French Drain G | vitiified clay pipe with a 6.3-cm {2.5-in.} layback for access
steel pipe entering from the H Reactor,
The purpose of the dyaln and pipe are nof
| known,
Unkniown Soil: 53 LCM
. _{micy _
100-H-14, Surface eontamination zone of unknown | Intermediate site: Top, Depth, assamed all contaminated § Assumes 1.5:1 Undetermined | N/A N/A
Surface igi based on 1.5:1 slope from soils below 5.2 m {17 ft) meet layback for access
Coutamination eactor bui torage basin. 5.2m (17 ft) bottom depth. | human health and groumdwater .
Zone H Contamination was stabilized with 46 to | Dépth, assumed engineered | protection criteria. Seil, based
in.) of 50 structure from the surface to | on depth, overburden, and
as subsurface contamination, The source | 5.2 m (17 &) depth. Bottom area.
of the contamination js unknown, Assumed sloper 1.5:1,
12.2 m {40 ft) x | Soil: 782 LCM Bottom area, based on
12.2 m (40 fty x | (1,022 LCY) nominal bottom footprint of
52mQ7%) 122mx122m{40fix

401,

100-H-22, Soil

cantaminated by |
-| EBffluent Line

Lenkage

Site has been remediated and tnterim 91«0—'3“:‘,1,1, §§e ;‘VP—ZO(!Q_Q_QQ%Q fgf sﬁirtg-ﬂg @ Q,i,ﬁ,g infqgmv afion

106-H-24
(151-H Sub-
station Laydawn
Yard)

-2000-00030 for. site-specific information.
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Table A-2, Waste Site Information for 100 Area Remammg Sites. (44 Pages)

wiDs Waste and Other Information Assumptions on Volumes Contaminﬂnts of Potential Concern'
Desiganation Dimensions Vo‘l;:; :‘;%:;"::::m Excavation Contag:;::a::ﬂid!&tee;maliy Noncontaminated Radionuchdes Tnorganics Organics
100-H-31, Sampling of stained oif in 199§ at this Intermediate site: Top, Depth, assumed all contaminated | Assumes 1.5:1 NA N/A PCBs
Polychlorinated Fin tion: ion | based on 1.5:1 slope from | soils below 5.2 m (17 fy meet | Jayback for access
Biphenyl in Soil | found 1,200 po/k -1260 § 5.2 m (17 ft) bottom depth. | human health and gronndwater
On North Side of | one soil sample, Depth, assumed engineored | protection criteria. Soll, based
105-H Reactor : structure from the surface to | on depth, overburden, and
Building 31 m{dfyx | Soik 55 LCM 5.2 m (17 f) depth. boitom area.
3dmofox {(T2LCY) Assumed slope: 1.5:1.
5.2 m (17 fi) Bottom area, based on
nominal bottom footprint of
3imx 31 m10fx 10 f).
116-H-5 el | Reactor pr uent for | Intermediate site: Top, Depth, assumed alt contaminated | Assumes 1.5:1 e \ B Cs, Mgy, | Cee N/A
(1904-H Outfall | disc! to pipelings to the Columbia- 1 based on 1.5:1 slope from | soils below 6.7m (22 fy meet | layback for aceess | Eu, "B, :
Structure) River. This site is.a former 6.7 m (22 {t} bottom depth. | human health and groundwater Py
strctire lgat was demo ;shgg fnplace. | Depth, assumed engineered | protection criteria. Sofl, based
approximate sttucture from the surface to | on depth, overburden, and
il, 6.7 m (22 ft) depth. bottom area.
82m 27 f)x |Soik: 148 LCM Assumed slope: 1.5:1.
43m(4f)x {193 LCY) Bottom avea, based on
6.7 m (22 i) nomindl bottam footprint of
8.2mx43m (27 ftx 14 ft).
116.1-9, Gravel-filled crily that received drainage | Shallow site: Top, based on | Depth, assumed all confaminated | Assumes 1.5:1 Mg, 19 Undetermined | Undetermined
117-H Ciib, from ¢ Filter Building seal pits, | 1.5:1 slope from 4.6 m soils below 4.6 m (15 fty meet | Jayback for agcess 2Ry 8, 2“"’1“}1
117-H Seal Pit | Dsainage enfered fhrough a cement: (15 ft) bottom depth. Depth, | human henlth and groundwater ¥y
Crib ashestos pipe. Crib received short-lived | assumed engineered protection critesia. -Soil, based
radionuclides that have degaved. Sit 2 structure from the surface to | on depth, ovetburden, and
48 1 d intion gon 4.6 m (15 fi) depth. hottom area.
1967; ho the crib remains ligte Assumed slope: 1.5:1.
g injestion well, Bottom area, based on
6.1mE0f)x | Soil: 63 LCM nominal bottom foetprint of
61m20f)x [{BILCY) - 6.1 mx 6.1 m (20 ft x 20 f1).
4.6m (1511
1607-H2 (Septic Site, has been remediated and interim closed, §66 (¥ P-2000-000 24i9:_uuggmﬂ_¢mﬁommmm
Tank and Drain
Hield) :
1607-H4 (Septic Site has been remediated and interim closed. See CVP-2000-01023 for site-specific information.
Tank and Drain : ) )
Field)

aupoy g eI G A0y
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Table A-2. Waste Site Information for 100 Area Remaining Sites. (44 Pages)

- WIDS Waste and Other Information Assnmptions on Volumes Contaminants ¢f Potentizl Concern’
Designation Dimensions Vo&;:il)‘s;‘rli&l:;nn Excavation Cﬂntagjﬁ?;;‘j’nl:}é?“my' Non@hntaminatgd Radienuclides | Inorgamics Organics
116-K-3 erly received K Reactor | Intermediate site: Top, Depth, assumed all contamingted | Assumes 1.5:1 ®Co, 2'Cs, N/A N/A
(1904-K Outfall | process efffuent for dischasge to based on 1.5:1 stope from | soils below 7.0 m (23 fy meet | layback for access | ¥ Eu
Structure) pipelinas to the Columbia River 7.0 m.¢23 1) bottom depth. | human health and groundwater miopy | ng
Current an EPA NPD) Depth, assamed engineered | protection criteria. Soil, based
outfall permit to discharge clean process | structure from the surface to | on depth, overburden, and
ling water and water treatmen 7.0 m (23 f1) depth. bottony atea.
fluent to the Colnm er, The Assumed slope: 1.5:1.
stry uire is a reinf te 1 Bottom area, based on
3 nominal bottom footprint of
100m(33ft)x Soil: 1,604 LCM 100mx 107 m@33 fix
107 m (35 f)y x [ (2,098 LCY)Y 35 i),
7.0 m (23 fr)
100-K-14, Received sulfuric acid overflow from the | Intermediate site: Top, Depth, assumed all contaminated | Assumes 1.5:1 N/A As, Ba, Cd, N/A
183-KE Acid MMMR&J_‘I@ . based on 1.5:1 slope from | soils below 4.6 m (15 fy meet | layback for access Cr, Pb, Hg,
Neutralization Pit | excavation for the drain wa 4.6 m (15 ft) bottom depth.  { human health and groundwater Ag, Se,
and Ovetflow gpregate and ¢ Hmestone | Pepth, assumed engineered | protection criteria. Soil, based Sulfate
French Drain jayer. The steel cover g{ the pitis west | structure from the surface to | on depth, overburden, and
mmﬂmmmmmm 4.6 m (15 ft) depth. bottom area.
oIme] Water | Assumed slope: 1.5:1,
Treatment Piant chiorine storage Bottom area, based on
bullding, . nominal bottom footpring of
Sm@G x| Soil: 60 LCM 15mx4.6m (S frx 15 i),
46mi5ft)x |(78LCY)
4.6 m {15
100-K-18 The site is a lined pit used to neutralize | Shallow site: Top, based on | Depth, assumed all confaminated | Assumes 1.5:1 N/A Az, Ba, Cd, N/A
{183-KW Caustic |.canstic soluttons bef _gl'_e_dl_sgg&gﬂn_thg 1.5:1 stope from 0.9 m (3 ft) | soils below 0.9 m {3 ) meet layback for access Cr, Pb, Hg,
Neutraiization = | pn e 3te it is a brick- [ bottom depth. Depth, human health and groundwater i Ag, Se

Pit)

southwest of

lined conceste box |

ant.
Seil: 11.5 LCM
(13 1.CY)

25m@3fx
20m@B3fyx
0.9 m (3 1)

assumed engineered
structure from the surface tn
0.9 m (3 ff) depth. Asstmed
slope: 1.5:1, Bottom area,
based on nominal bottom
footprint of 250 m x 2.0 m
(B3R x63 ).

protection ctiteria. Soil, based
on depth, overburden, and
bottom area:
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Table A-2. Waste Site Information for 100 Area Remaining Sites. (44 Pages)

Assumptions on Velumes

105-KE Fuel Storage Basin aud the
concrete of the basin walls have
and debris that must be remoaved before
remediation of this site ¢an qeour. Tits
site is part of the Spent Nuclear Fuels

10 =

WIDS Waste and Other Information _ Contaminants of Potential Concern'
Designation Dimerisions Vu‘l;z :leD‘f‘r:lz::llli:an Excavation Conta(l}n: ;fat;ﬁdfa(;glﬁa“y Noncontaminated | Radionuclides | Inorganics Organics
100-K-34, Received sulfuric acid tank transfer and | Shallow site: Top, based on | Depth, assumed all contaminated { Assumes 1.5:1 N/A As, Ba, Cd, N/A
183-KW Acid overflow waste for nentralization befope 1 1.5:1 slope from 1.5 m (3 ft) | soils below 1.5 m (3 fi) meet layback for access Cr, Pb, Hg,
Neuiralization Pit | draini Wer, itis |bottom depth. Depth, human bealth and groundwater Ag, Se,
a brick-lined conerete box located assumed engineered protection criteria. Soil, based Sulfate
adiacent 1o the west outside wall of the | structure from the surface to | on depth, overburden, and
183-KW Water Treatment Plant Building | 1.5 m {5 ft) depth, Assumed | bottom area;
and just north of the chiorine storage slope: 1,5:1, Bottom area,
| building. based-on nominal bottom
2.5 m{8.5f) x |Soil: 17LCM footprinf of 25 m x 2.0 m .
20m {630z [(2LOY) (8.5 ft x 6.3 ).
15m (56
100-K-42, 100 ite § cl storape basin for Not applicable. EM-60 Site. | N/A Assumes 1.5:1 o, §aSr, Bigs, [N/A ™N/A
Area KE Basin, | KE Reactpr. Although the basins Currently part of Spent layback for access | *Bu, "Ry,
105-KE Fuel originally served the K Reactors, N Nuclear Fuels Project. Bnddpy
Storage Basin, | Reactor spent nuclear fue{ was”
K- East Basin, acemmulated in the K Basing from 1979
Trradiated Rissile hl i the fue
| Material Storage, | glatnents in the 105-KE Fuel Storage
Maetal Storage 3agin an ¢ of the basin walls
Basin, 100-K-40 | hay ving sludge, fue
particles, and debris that must he
i f iation of thi
can oceyr, This sife is part of the Spent
Nugl o7 -60). \
Unknown Soil: 5,129 LCM o
(6,719 LCY) -
44
i
100-K-43, it inforthe | Notapplicable. EM-60 Site, Assumes 1.5:1 T, 081, 21Cs, | N/A N/A
KW Basin, - ctor, Althou i Currently part of Spent I Tayback for access | “?Bu, ™Eu,
105-K'W Fuel originally served the K, Reactors, N Nuclear Fuels Project. " Uy
Storage Basin,” | Reactor spent nuclear fuel was - . -
K West Basin, | acenmulated in the K Basing from 1979 N
Irradiated Fissile |through 1987, The fuel elements in the .
Material Storage - s
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Table A-2, Waste Site Information for 100 Area Remainiﬁg Sites. (44 Pages)

WIDS Waste and Other Information Assumptions on Volumes Contaminants of Potential Concern’
: . Volume/Demolition . Contaminated/Potentially . . . i
Designation Dimensions Waste Volume Excavation Contaminated Noncoutamqated Radmnucl;des Tnorganics Orpanics
Unknown Soit: 1,534 LCM - -
(2,009 LCY)

100-K-53, 1 I suppl Shallow site: Top, based on { Depth, assumed all contaminated | Assumes 1.5:1 N/A N/A Ethylene glycol
100-KE Glycol- - | pipelines that transported ethylene glyeol { 1.5:1 slope from 1.5 m {5 ft) | soils below 1.5 m (5 ) meet layback for aceess
Heat Recovery | golutions between the 150-KT heat bottom depth. Depth, human health and groundwater
Underground recovery station ¢116-XE-5) and the 165 | assumed engineered protection eriteria. Soil, based
Pipelines owerhouse. structure from the surface to | on depth, overburden, and

295.9 m (970 £1) { Soil: 146 LCM | 1.5 m (5 ft) depth. Assumed | bottom area.

%31 m (10 f) x} {191 LCY) stope: 1.5:1. Bottom area, )

1.5m 5 1) | based on nominal bottom

footprint of 2059 mx 3.1 m .
(970 ft x 10 1), .

100-K-54, Inderground steel supply and retum Shaltow site: Top, based on | Depth, assumed ali contaminated | Assumes 1.5:1 N/A N/A Ethylene glycol
100-KW Glycol | pipefines that tansported ethylene glyeol | 1.5:1 slope from 1.5 m (5 ft) | soils below 1.5 m (5 ft) meet Inyback for access
Heat Recovery | sphations hetween the 150-KW heat hottom dopth, Depth, human health and growmdwater
Underground recovery station (116-KW-4) and the assumed engineered protection criteria, Sofl, based
Pipeiines 1165-KW Powerhouse. The pipelines structure from the surface to | on depth, overburden, and

originate at 116-KW-4 and end at 165- | 1.5 m (5 ft) depthi. Assumed | bottom area.

ilding north wall slope: 1.5:1. Bottom area,

295.9 m (970 ft) | Soil: 146 LCM based on nominal bottom

x31m{10f) |[(1911LCY) footprint of 295.9 mx 3.1 m

x15m(5 M (970 £t x 10 ft).
120-KE-1, Received sulforic acid and sulfuric acid | Shallow siter Top, based ont | Depth, assumed ]l contaminated | Assumes 1.5:1 N/A As, Ba, Cd, N/A
183-KE Filter sludge for neytralization before draining [ 1.5:1 slope from 1.5 m (5 £8) | soils below 1.5 m (5 ft) meet layback for access Cr, Pb, Hg,
Waste Facility | to the process sewer system, The siteis a [ bottom depth. Depth, humag health and groundwater Ag, Se,
Dry Well, brick-lined congrete box that contained. . | assmmned engineered protection criteria, Sotl, based Sulfate
100-KB-1, erushed limestorie. During the time this | structure from the surface to | on depth, overburden, and
183-K8 Filter facility operated, sulfurie acid and sludge § 1.5 m (5 ff) depth. Assumed | bottom area.
Water Facility, | were contaminated with mercury. slope: 1.5:1. Bottom area,

-{ 183-KB-Acid- Identi J20 KW, o based on nominal botiom -
Neutealization 25m(85 Ry x |Soil 17 LCM footprint of 2.5 mx 2.0 m
Pit, 100-K-26 20m@G3Mx | (22LEY) (B.5ftx 631,
: 15mG
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Table A-2. Waste Site Information for 100 Area Remaining Sites. (44 Pagés)

Waste and Other Infermation

Contaminants of Potential Concern’

WIDS e totoraton, Ass%mptlons on Yolumes
Deslgnation Dimensions G‘;:; e \?mn:eon Excava_tlon ontagg zf;mi%mwly Noncontaminated | Radionmclides | Inorganics Organics
| ¥20-KE-2, ench drain nsed from 1 for | Shallow site: Top, based on | Depth, assumed all contaminated | Assumes 1.5:1 N/A As,Ba, Cd,  {N/A
183-KE Filter disposal of sulf d gl 15:1slopefrom34m | soils below 1.5 m (5 ft) meet layback for access Cr, Pb, Hg,
Waste Facility sulforic acid 5. A vitrified gl (11 ft) bottom depth, Depth, | human health and groundwater Ag, Se,
French Drain, pipe was placed vertically in an assumed engineered protection criteria.  Soil, based Snlfate
100-KE-2, excavation, The bottom of the pipe and | structure from the surface to | on depth, overburden, and
183 KE Filter bgﬂg)mmgﬂhe_eggummmgﬂli_e_d_»vjm 3.4 m {11 ) depth, bottom area.
Water Facility . Identic Assumed slope: 1.5:1. i
40m{13fyx | Soil: 94 LCM Bottom aren, bused on
10m3GR)x  ((123LCY) neminal bottom footprint of
34m{l1f) . 25mx20m@B51tx
e 6.3 ft).
120-KW-1, Received sulfugic acid and sutfuri¢ acid | Shaliow site: Top, based on | Depth, assumed all contaminated | Assumes 1.5:1 N/A As, Ba, C4, N/A
183-KW Filter | sludge for neutralization before draining | 1.5:1 slope from 1.5 m.(5 £t} { soils below 1.5 m {5 fi) meet layback for access Cr, Pb, Hg,
Water Facility | to the process sewer system, The site is a | bottom depth. Depth, human health and groundwater Ag, Se,
Dry Well, brick-lined conerete box that contained assumed enginecred protection criteria. Soil, based Suifate
100-KW-1, erushed Yimestone, During the time this | structure from the surface to § on depth, overburden, and
IR3-KW Acid . | facility operated, sulfuric acid and sludge | 1.5 m (5 ) depth. Assumed | bottom area,
| Neutrafization | were contaminated with mercury, slope: 1.5:1, Bottom area,
| Pit, 100-K-17 Identical to 120-KE-1. based on nominal bottom
25m 8y  |Seoik 11 LCM footprint of 25 mx 2.0 m
20m@Gyx  ASLCY) (8 ftx 6 ft).
15m {5 fi)
120-KW-2, in used to 1971 for | Shallow site: Top, based on | Depth, assumed all contaminated | Assames 1.5:1 N/A Ag, Ba, Cd, N/A
183-KW Filter i&pmﬂg&u_ﬁ;mihﬂgugm_wgg 1.5:1 slope from 3.4 m soils below 1 m (3 ) meot layback for access Cr, Pb, Hg,
Water Facility | from sulfuric acid tanks, A vitrified clay | (11 ft) bottom depth. Depth, | human health and groandwater Ag, Se,
French Drain, pipe was placed vertically in an assumed engineered protection criteria. Soil, based Sulfate
100-KW-2 " mmmmm structure from the surface to | on depth, overburden, and
bottom of mg gx@xg ion were filled with | 3.4 m (11 ft) depth. bottom area.
oRLse Jden o 120-KE-2. Assumed slope: 1.53:1.
4. 0 m (13 ft) X So:l 94 LCM Bottom ares, based on
1.0m3fMx (123 LCY) nominal bottom footpriat of .
3.4 m (11 ft) : £0mx10m{3fix3 R,
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Table A-2. Waste Site Information fof 100 Area Remaining Sites. (44 Pages)

WIDS ‘ Waste and izthgg Information Assumptions en Volumes Contaminants of Potential Concern’
L Volume/Demolition . Contaminated/Potentially . .
Designation Dimensions Waste Volume Excavation Contaminated Noncontaminated | Radionuclides _ Inorganics Organics
G00-149, Small | The site was used from the 1940s Shullow site: Bottom, based | Depth, assumed alt contarinated | Assumes 1.5:1 N/A Pb N/A
Arms Range, - ugh a practic for |oa 1.5:1 slope from 1 m soils below 1.0 m (3 ft) meet layback for aceess
Rifle and Pisto! ifi i i ns, | {3 f) depth.. Depth, assumed | human health and groundwater - .
Range, 661 nd grena bombs, er | engineered structure from protection criteria. Soil, based -
Complex, 600-54 | srpall arms and inggggggg devices, the surface to 1 m (3 ft) on depth; overburden, and
Rubble, wi ullets, a it depth. Assumed slope: bottom area.
piping rgmnants are scattered about the 1 1.5:%. Top area, based on
 site, nominal top footprint of
5547 m Soil: 210,717 LCM 5547mx381.0m (1 820 £t
(1,820 ft) x (161,126 LCY) x 1250 ft).
381 0m
(1,250 fiy x
10m(3H
600-23
JA Jones 1

100-B-3, Former

Hot Thimble
Burial Ground ’
100-B-190, - *5m 50 ftyx ! Soil: 1,143 LCM Shalow site: Top, based on Depth, assumed all- contaminated | Assumes 1:1 Undetermined | Cr*® N/A
107-B Basin 61 m20f) x (1,495 LCY) 1:1 slope from 4.6 m (13 £} { ;oits bolow 4.6 m (15 £€) meet ‘layback for access
Lesk and Warm [4.6 m (15 1) bottom depth. Depth, human health and groundwater
Springs assumed engincered protection eriteria, Soil, based
strueture from the surface to | depth, ovesburden, and
4.6 m (15 ft) dopth. bottom aree.
Assumed slope: 1:1.
Bottom area, based on
nominal bottom foolprint of
15 mx 6.1 m (50 x 20 f1). -
116-B-15, i been reclassified as no action. See Wasie Site Reclassification Form Control Number 2003-52 for infi
105-B Fuel
Storage Basin
Cleanout
Percolation Pit,
105-B Fuet
Storage-
Discharge Pond,
105-B Pond
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~ Table A-2. Waste Sité Information for 100 Area Remaining Sites. (44 Pages)

108-B Ventilatio
1 Bxhaust Stack
Site

] Waste and Other Information Agswmptions on Volumes Contaminants of Potential Coneern’
WIDS Vomume/Demolith » Contaminated/Potential] -

Destgnation Dimensions W$ te \ngﬂumeon Excavation on ag)l::taa mina‘:e‘iln ¥ Noncontaminated | Radionuchdes | Inorganics Organtes
120-B1, 15m{5{)x Soil: 88 LCM Shallow site: Top, based on ; Assumes 1:1 NIA Cr%,Po, Hg | Ethylene glycol,
105-B Battery L5mSf)x 1 (115 LCY) (see note 2) | 1:1 slope from 3.0 m (10 f) g?iﬂ;}‘;;ﬁ?%dﬁz lc S?tt; Lﬁkwl?md layback for access - ' nndetermined
Acid Sump 3.0m (10 fi) hottor, depth. Depth, fuman health and gronndwater : organics .

(see note 2) assumed engineered protection criteria. Soil. based
structure from the surface 0 | oy denth, overburden, wnd
3.0 m (10 f1) depth. bottom area, - .
: Assumed slope: L.
Bottom area, based on
nominal bottom footprint of
15mxt5m(5x51t).
126-B-3, 121.9m (400 f6) | Soil: 31,399 LCM Shallow site: Top, based on o Assumes 1:1 N/A Lead N/A
184-B Coal Pit, |x68.6m (| (41,055 LCY) (see 1:1 slope from 3.0 m (10 ft) E?fst%e?;??gd;iéfg 1;:;: ::;g:;ted fayback for access {batteries)
Coal Ash and (225 ft)yx 3.0 m [ note 2) bottom depth. Depth, tuman health and groundwater
Demolition {10 ft) (see note agsumed engineered protection criteria. Soil, based
Waste Site, 2) structure from the surface to | 5, depth, overburden and
Damp and 3.0 m (10 ft) depth. botiom area. '
Burning Pit Site - | Assumed slope: 1:1.
Botton: area, based on
nominal bottora footprint of /
1219 m x 68.6 m (400 x
. 225 ).
128-B-2, 137.2 m (450 ft) | Soil: 37,177 LCM Intermediate site: Top, . . Assumes 11 N/A imdetermined | Undetermined
100-B Bum Pit (X 152m(S0f) | (48,611 LOY) (see  |basedon EiL slope from. | cape petous o1 s (0 0 emey | layback for avcess
#2 x91m{30ft) |notel) 8.1 m (30 ft) bottom depth. | pyrvan health and groundwater
(see note 2) Depth, assumed engineered protection eritetia. Soil, based
structure from the surface to | o depth, overburden, and
9.1 m (30 f1) depth. bottom area.
Assumed stoper 1:1,
Bottom area, based on
nominal bottom footprint of
1372 mx 15.2m {450 x
50 {1). :
132-B-1, Site has been reclassified as no action, See Waste Site Reclassification Form Control Number 2003-44 for information,
108-B Tritium
Separation
- |'Pacility - - -
132-B-3, Site has been reclagsified as no action. See Waste Si

132-B-4, Site has been reclassified as 1o action, See Waste Site Reclassification Form Control Nutnber 2003-10 for information.
117-B Hiiter : _
Building

uonewLIou] IS dlsep — v xipusddy

aunpey g WeI( ‘G "APY

— L1966 T4/H0G



¥007 Avenigag

va4y 00 2yt 4of unjg .Wom HOTOY gvgpamamoda‘\_{ USIS3(J JUIPIWAY

eV

Table A-2. ‘Waste Site Information for 100 Area Remaining Sites. (44 Pages)

WIDS Waste and Other Informatio? Assumptions on Volumes Contaminants of Potentlal Concern’
Designation Dimenstons Vo&:;ﬁexgﬁon Execavation Conménj:ta;m(:gntmny Noncontaminated | Radionuclides | Inorganics Orpauics
132-B-5, . ee Waste Site Recl i )
115-B/C Gas
Recirculation
Facifity
1607-B2, 914 m (300 ft) |Soil: 8,584 L.CM Shallow site: Top, based on ' : Assumes 1:1 N/A Undetermined | Undetermined
1607-B2 Septic  |x 22.9(75 iy x | {11,224 L.CY) (see 1:1 slope from 3.0 m (10 ft) g,?ﬁt%e?zil?gdxﬁfg ?g::ﬂ:ﬁtm layback for access :
Tank System, 30mQ0f) |note2) bottom depth. Dépth, human health and groundwater
124-B-2, (see note 2) assumed engineered protection criteria. Soil, based
1607-B2 Sanitary | structure from the surface to } oy gepth, overburden and
Sewer System 3.0 m (10 ft) depth, bottom ares. ’
Assumed slope: 1:1.
Bottom area, based on
nominal bottom footprint of
91.4mx 229 m{300x
75 f1),
100-B-1, Surface { *45,7 m (150 1t) | Seil: 378.0 LCM Shallow site: Top, based on ; Assumes 1:1 N/A Undetermined | Petroleum
.Cherpical and x 3.0 m (14 ft) x | (495.0 LCY) (see 1:1 slope from 1.5 m (5.0 6 g;iﬁ;';gﬁnﬁgdlz]é; 3%“;;2::«:@1 layback for access hydrocarbons,
Solid Waste 15mS.6f) |note2) bottom depth. Depth, hurman health and groundwater undetermined
Dumping Area, | (see note 2) ' assumed engineered protection criteria. Soil, based orgarics
Laydown Yard structure from the surface to | o, depth, overburden, and
1.5 m (5.0 £ depth. boktom ared.
Assumed slope: 1:1.
Bottom area, based on
nominal bottom footprint of
45.7 mx 3.0 m (150 x 10 f). .
100-C-7, 93.0 m (305 ft} | Soil: 30,792 LCM Shallow site: Top, based on Depth, assumned all contaminated Assumes 1:1 N/A Sodium N/A
183-C Filter x 884 m (40,261 LCY) (see 111 slope from 30 m (10 ) | o pe palow 3.0 m €10 ft) meet layback for access dichromate :
Building / (290 ft) x 3.0 m { note 2) : bottom depth. Depth, human health and groundwater
Pumproom (10 fi) (see assumed engincered protection ctiteria. Soil, based
Pacility note 2) strctare from the sutface 10 | o gepth, overburden, and
Foundation and : 3.6 m (10 ft) depth. bottom aret.
Demolition Assumed slope: 1:1.
Waste Bottom atrea, based on
nominat bottom footprint of
93.0mx 884 m (305 x
290 fi). )
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Table A-2. Waste Site Information for 100 Area Remaining Sites. (44 Pages)

WIDS Waste and Other Information Assumptions on Volumes Contaminanis of Potential Concern’
. . Volume/Demolition Contaminated/Potentially . - .

Designation Dimensions Waste Volume Excavation Contaminated Noncontaminated | Radionuchdes | Inorganics Organics
116-C-3, 37m(12i)x [ Soil: 246 LCM Shallow site: Top, based on : Assumes 1:1 Undetermined { Undetermined | Undetcrmined
105-C Chermicat |3.7m (120 x | (322 LCY) (see tote 2) | 1:1 slope from 3.7 m (12.8) | soes tetanw 5 ma (1 1 s | ayback for acoess
Waste Tanks 3.7m(21) . bottom depth. Depth, hurman health and groundwaser

(see mote 2) assumed engineered protection criteria, Soil, based
stracture from the surface to on depth, overburden, and
3.7 m (12 &) depth. bottorn atea,
Assumed slope: 1:1.
Bottom area, based.on
nominal bottom footprint of
37mx3.7m{12x 12 ), )
116-C-6, reclassified as no action, See W jon Form Control Number 2003-34 for information,
105-C Fuel
| Storage Basin
Cleanout
Parcolation Pit,
105-C Pond
128-C-1, *63.6 m (225 ft} | Soit: 4,873 LCM Shallow site: Top, based on . Assumes §:1 N/A Undetermined | Undetermined
J00-C Buming |x38.1m G3TLCY) Gee | 121 sope rom L5 (S8 | g totowr 1o (3 1y st |Tayback for access
Pit (125 f) = 1.5 m |iwote 2) bottom depth. Depth, human health and groundwater
(5 1) (see assumed engineered protection criteria. Soil, based
note 2) structure from the swface to | depth, overburden, and
1.5 m (5 ft) depth. Assumed | youon pren
stope: 1:1, Bottom area,
based on nominal bottors
footprint of 65.6 mx 38.1 m
(225 x 125 ft).
132-C-1, ife has been e
116-C Reactor
Exhaust Stack
Slte,
105-C Reactor
Stack-Site;
132-C3,°
117-C Filter
Building Site,
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Table A-2. Waste Site Information for 100 Area Remaining Sites. (44 Pages)'

Waste and Other Information Assumptions on Volumes Contaminants of Patential Concern’
WIS Volume/Demolit Contminated/Potential T
Designation Dimensions D‘_;‘,;;t " \::,?m;m Excavatiozj 0 . a_C gﬂn_gamina[; od ially Noncontaminated | Radionuclides | Inorganics Organics
100-D-8 **8.2m 27 ft) |Soil: 624 LCM Shallow site: Top, based on ; Assumes 1:1 Undetermined | Undetermined | Undetermined
(105-DR Process |x 4.3 m (14 ) 1| 817 LCY) (ee note 2) | 11 stope from 4.6 m.(158) | g metens 5.6 (15 o ey | layback for access
Sewer Outfall) (4.6 m (15 1) : bottom depth. Depth, human health and groundwater ‘
{see note 2) assumed engineered protection criteria. Soll, based
structure from the surface to | depth, overbueden, and
4.6 m (15 ft) depth, bottom area.
Assumed slope: 1:1.
Bottom area, based on
nominal bottom footprint of
82mx43m27x14f) .
160-D-7, 122.0 m (400 £) { Soil: 3,483 LCM Shallow site; Top, based on : Asgsumes 1:1 N/A Undetermined | Undetermined
Undocumented | x40.0m @5SLCY) (ee |14 slopo rom0E m@ 0. | ook et 0.6 3 0 st %4 | ayback for aceess
Solid Waste Site | (131 ft) x 0.6 m | note 2) bottom depth. Depth, human, health and groundwater
Dnrap Area (2 ft) {see assurned engineered protection eriteria, Soil, based
note 2) structure from the sucface o | on depeh, gverburden, and
0.6 m (2 ) depth. Asswmed { potom area.
slope: 1:1. Bottom arca,
based o nominal bottom
footprint of 1220 m x
L 40.0 m (400 x 131 fb).
100-D-24, 0emZfi)x Soil: 62 LCM Shallow site: Top, based on Def}th assumed alt contaminated | Assumes 151 Undetermined | Undetermined § Undetermined
119D Sample Dom{2f)x (81 LCY) (seenote 2) ¢ 1:1 slope from 3,1 m (10 ) | coik¢ b,elow 3.1 m (10 ft) meet layback for access
Building Drywell | 3.1 m (10 ft) bottom depth, Depth, humsan health and groundwater
{see note 2) assumed engineered protection criteria. Soil, based
structure from the surface to | depth, overburden, and
3.1 m (10 ft) depth. bottor area.
Assumed glope: 1:1.
Bottom arca, based on
nominal bottom footprint of
06 mx06m2 x21D. .
100-D-130, 03.0 m (304 1) { Soil: 2,515 LCM Shatfow site: Top, based on Depth, assumed all contaminated Assumes 1:1 NIA Spdium NFA
190-D Sodium  {x1.0m (3.3 ff) | (3,280 LCY) (see 1:1 slope from 4.6 m (15 1) | goifs below 4.6 m (15 ft meet layback for access dichromate
Dichromate Soil |x4.6m(158) [note2) bottom depth. Depth, human heatth and groundwater
Contamination, | (see nofe 2} asswmed engineersd protection criteria, Soil, based
185-D, structitre from the surface to | depth, overburden, and
189-D Decon- 4.6 m (15 f§) depth. bottom area.
tamination and Agsumed slope: 1:1.
Demolition Bottom area, based on
Project, | nominal boltom footpring of
185-D Sodium 3.0 mx 1.0m (304 x
Dichromate 3.3 ft).
Trench & Sump
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Table A-2. Waste Site Information for 100 Area Remaining Sites. (44 Pages)

Waste and Other Information Agsumpiions on Volumes Contaminants of Petential Concern’
DE;;V mfinn Dimensi Volume/Demolition . Contaminate&lPoEﬁ-tially N i Radionaetid e " N al
Ena ensions Waste Volume Excavation Contaminated oncontaminated onuclides { Inorganics Organtles
116-D-10, 259 m 85ty x | Seil: 501 LCM Shallow site: Top, based on Depth, asstumed all contaminated | Assumes 1:1 Undetermined | Undetermined | N/A
163-I> Puel 14,0 m (46 fi) x | (656 LCY) (see note 2) | 1:1 slope from 1.1 m (3.5 ft) soils l;elow 1.1 m (3.5 f) meet layback for access :
Storage Basin LEm(3.5 1) bottom depth. Depth, human health and groundwater
Cleanout (see note 2) assumed engineered: protection criteria. Soi!, based
Percolation Pit, structure from the surface 10 | o depth, overburden, and
105-D Fuel 1.1m (3.5 ) depth. hottom ared.
Storage Assumed slope: 1:1.
Discharge Ponds, Bottom area, based on
165-I» Ponds nominal bottom footprint of
. 25.9 m x 14.0 m (85 x 46 ).
128-D-2 *73.2 m (240 ft) | Soil: 1,891 LCM Shallow site: Top, based 01 | pepdy assumed all contaminated | Assumes 1:1 N/A Undetermined | Undetermined
x732m (2476 LCY) (see 1:1 slope from 0.3 m (1 1) {4115 I;elow 0.3 m (1 0 meet layback for access
(240 1) x 0.3 m jnote 2) bottom depth. Depth, human health and groundwater
(1 ) (see assumed engineered protection critetia. Soil, based
note 2) structure from the surface 10 | oy genth, overburden, and
0.3 m {1 &) depth, Assumed |y or nvan
stope: I:1. Bottom area,
based on nominal bottom
footprintof 73.2 mx 73.2m
. (240 x 240 1Y),
130-D-1, Glm20ftyx |Soil: 633 LCM Shallow site: Top, based on Depth, assumed all contaminated Assumes 1:1 Undetermined | Undetertnined | Petroleum
1716-D Gasoline [ 6.1 m Q0f)x | (828 LCY) (see note 2) | 1:1 slope from 4.6 m (15 1t} | coite below 4.6 m (15 ft) meet layback for access Hydrocarbons
Storage Tank, 46 m(15 1) bottom depth, Depth, tauman health and groundwater
1706-13 Gasoline | (see note 2) assumed engineered protection criteria. Soil, based
Storage Tank structure from the surface to |, depth, overburden, and
' 4.6 m (15 ft) depth. bottont area.
Assumed slope: 1:1.
Bottom area, based on
nominal bottom footprint of
6.1 mx 6.1 m 20 x 20 fi),
132-D-1, 512 m(168 ft) |Soil: 6,998 LCM Intermediate site: Top, Depth, assumed all contaminated | Assumes 1:1 LU %Co, IN/A NA
115-D/DR Gas {299 m (98 f1) {(9,154 LCY) (see based on 1:1 slope from sails below 3.4 m {11 fi) meet layback for access | "'St, YCs, PRy,
Rectrculating x34m(11{)) |note2) 34 m {11 fty boitomdepth. | byuman health and groundwater py
Facility (see note 2) Depth, assumed engineered protection criteria. Soil, based
. structure from the sarface to |y depth, overburden, and
34m (11 ) depth. bottom atca.
Assumed slope: 1:1.
Bottom area, based on
nominal bottom footprint of
512mx 299 m(168 »
o8 fi)
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Table A-2. Waste Site Information for 100 Area Remaining Sites. (44 Pﬁges)

Waste and Other Information Assumptions on Volumes Contamingnts of Potential Coneern'
WIDS. Volume/Demolition Contaminated/Potentiall '
Designation Dimenstons Waste Volume Excayation Contaminated ¥ Noncentaminated | Radionuclides | Inorgamics Organies
132-D-2, 18.0m (59 it) x | Soil; 5,198 LCM Intermediate site: Top, ¢ Assumes 1:1 °H, *C, *Co, N/A N/A
117-D Filter 120 i (39 ) x | (6,797 LCY) (see based on 1:1 slope from 2;{:%;2?‘;?;’5;? t&t;ug;a:ted layback for access | *°8r, ¥'Cs, "B,
Building 82m 278 |noe2) 8.2 m (27 ft) bottom depth. | o heatth and groundwater Wy
. (see note 2) Depth, assumed engineered protecticn criteria, Soil, bsed
structure from the surface 10 | o denth, overburden, and
8.2 m (27 f1) depth.. Bottom atea.
Asstmed sloper 1:1.
Bottom area, basedon
nominal bottom footprint of
18.0m x 12.0 m (59 x 39 f).
132-D3, 6.Im(20fyx |Soil: 3,175 L.CM Intermediate site; Top, Assumes 1:1 UE %8, P Tg, | NA Undetermined
1608-D Waste  {6.1 m (20 ftyx | (4,152 LCY) (seo based on 1:1 slope from ?giﬂ;;;f:gmsdﬁ;;; Ifl:; r;ﬁ;::ted layback foraceess | ™Ra, P, ¥y,
Watet Pumping |98 m (32£)  [note2) 9.8 m (32 ft) bottom depth. | uman health and groundwater #opy, 2 Am
Station, 1608-D  { (see note 2) Depth, assumed engineered protection eriteria. Soil, bused
Effluent Pumping structure from the surface t0 { o4 depth, overbusden and
Station : 9.8 (32 fr) depth. bottom atea. ’
Asswmed slope: 1:1.
Bottom area, based on
nominal bottom footpring of
6.1mx6.1m(20x 20 ft). :
628-3 Burn Pit [ %76 m (250 ) x | Soil: 334 LCM Stiallow site: Top, based o | pyonth assumed all contaminated | Assumes kL N/A ashestos Undetermined
12:2 m (40 fty % | (437 LCY) (see note 2} | 121 slope from 03I m (1) | o5its below 0.3 m (1 ) meet Tayback for access :
0.3 m (1 ft) (see bottom depth. Depth, human health and groundwater
nofe 2) assumed engineered protection criteria. Soil, based
structure from the surface 1o | ., depth, overburden, and
0.3 m (i ft) depth. Assumed |y o00omoren
slope: 1:1. Bottom area,
based on nominal bottom
footprint of 760 m x 122 m
(250 fi x 40 f1).
1607-D4, 6.0 m {19.6 f) x | Soik 299 LCM Shallow site: Top, based on Depth, assumed all contaminated Asgsumes 1:1 o, Wy Undetermibed { Undetermined
1607-D4 Septic | 6.0 m (19.6 fi) x | (391 LCY) (see note 2} { 1:1 slope from 3.0 m (10 f£) | 40ite betow 30m (10 1) meet layback for access
Tank and 3.0 m (10 ft) bottom depth. Depth, human health and groundwater
Associated Drain | (see note 2) assumed engineered protection critefia, Soil, based
Field, 124-D-4, structure {rom the surface to on depth, overburden, and
1607-D4 Sanitary 3.0 m (10 {t) depth. bottom area. :

Sewer System,

Assumed slope: 1:1.

1607-D4 Septic Bottom area, based on
‘| Tank nominal bottom footprint of
6.0mx60m(19.6x
19.6 fi}.
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Table A-2. Waste Site Information for 100 Area Remaining Sites. (44 Pages)

119-DR Sample
Building Drywell

Whaste and Other Information Assumptions on Volumes Contaminants of Potential Concern’
WiDS y Yolome/Demoliti Contaminated/Potentiail
Designation Dimensions 0‘;:; te ;;'11; melm Excavatlon . on Ca;‘ra mins;er;] ity Noncontaminated | Radionuclides | Inorganics Organics
1607-D3, 6.0 (19,6 fty x { Soil: 299 LCM Shallow site: Top, based on . Asshmes 1:1 N/A Undetermined | Undetermined
1607-DS Septic | 6.0 m (19.6 1) x | (391 LCY) (see note 2) | 1:1 slope from 30 m (10 ) | epe v assurmed al %Ic o ﬁ?ﬁiﬁm layback for accesy
Tank and 3.0m0f) bottom depth, Depth, human health and growndwater
Associated Drain | (see note 2} assumed enginesred protection eriteria. Soil, based
Field, 124-D-5, sttucture from the surface to | o depth, overburden and
1607-D5 Sanitary 3.0m (10 f) depth. bottom ared. '
Sewer System, Assumed slope: 1:1.
1607-D35 Septic Bottom area, based on
Tank nominat bottem footprint of
|60mx60m(19.6Hx
‘ 19.6 £, ‘
UPR-100-D-1, j06m@1{tyx {Soil: 176 LCM Shallow site: Top, based on ) : Asgumes 1:1 N/A N/A Petroleum
Oif Soaked Soil [06m(2f)x | (230 LCY) (see note 25 | 11 slops from 4.6 m (15 5) | sbs st 4. (15 1 mm | yiack for acoess hydrocarbans,
4.6m (15 11) bottom depth. Depth, human health and groundwater | undetermined
(see note 2) assumed eugineered protection criteria. Soil, based organics
‘ structure from the surface to | o, depth, overburden, and
4.6 m (13 &) depth. bottom area.
Assumed slope: 1:1. .
Bottom area, baged on
nominal bottomn footprint of
0.6.mx 0.6 m (2 fix 2 o). :
100-D-13, 26.5 m (87 f) x § Soil: 2,225 LCM Shallow site: Top, based on Depth, assumed all contaminated Assumes 1:1 Undetermined | N/A Undetermined
Unnumbered 1B4 m (60 ft) x {{2,910 LCY) {see 1:1 slope from 3.0 m (10 ) | coite below 3.0 m (10 1t) moet layback for access
Septic System A, | 3.0 m (10 ft) note 2) | bottom depth. Bepth, Ituman health and groundwater
Septic (see note 2) assumed engineered protection criteria. Soif, based
Tank D-~13, strucute from the surface ta | o depth, overburden, and
100 DR Area 3.0 m (10 ft) depth. bottom area,
Sewage Disposal Assumed slope: 1:1,
Unit, 124-DR-3, Bottom area, based on
1607-DR3 nominal bottom footprint of
‘265 mx 184 m @7 fix
60 ft),
100-D-15, Debris | 15.2 m (50 ft) x | Soil. 88 LCM Shallow site: Top, based on | 1yane | assumed all contaminated Assumes 1:1 N/A Undetermined | Undetermined
North of 15.2m (50 ft) x [ (115 LCY) {see note 2) | 1:1 slope from 03 m {1 it} | oijs below 0.3 m (1 o) meet layback for nccess
100-D Ares 0.30 m (1 ft) bottom depth. Depth, human health and groundwater
Perimeter Road | {see note 2) assumed engineered protection criteria. $ofl, based
and Debris South : structure from the surface to ] o) depth, overburden, and
of 100-D- 0.3 m (1 f) depth. Assumed | popnm aren,
Perimeier Road — slope: 1:1. Bottom area,
within 100-D-35 based onr nominal bottom
(Gravel Pit #21) footprint of 152 mx 152 m
- {50 ft x 50 fo). N
100-D-23, Site has been remediated and interim cloged. See CVP-2003:00018 for site-spacific information.
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Table A-2. Waste Site Information for 100 Area Remaining Sites. (44 Pages)

WIDS Waste and Other Information Assumptions on Volumes Contaminants of Potential Concern'
Designation Dimensions Vo&:‘;ﬁ:‘lﬁﬁm Excavation Contag:: :l:;‘;iﬂ;(;:;mally Noncontaminated | Radionuclides | Inorganics . Organles
100-D-27, 151-D [ 2.1 m (30 iy x | Soid: 1,029 LCM Shallow site: Top, based on : Assumes 1:1 N/A Undetermined | PCBs
Substation UPR, 9.1 m(0f)x [(1346LCY) (see | 11 slope from 4.6 (15 1) | st 4.6 (15 1 oot |layback for access
A-2 Substation  [46m(15f) |noted) bottom depth. Drepth, humat health and groundwater
Transformer (see note 2) assumed engincered protection criteria, Soil, based
#A401C Leak ‘ structure from the surface to | o depth overburden, and
4.6 m (15 ft) depth. bottom area. !
Assumed slope: 1:1.
Botforn area, based on
nominai bottom footprint of
9.1 mx 9.1 m (30 it x 30 ft), .
100-D-28, 14.0 m (46 ft) x | Soil: 853 LCM Shallow site: Top, based on : Assumes 1:1 N/A Undetermined { Undetermined
190-DR Buikding | 11.0m (36 £ | (L1ISLOY) (see | 1:1 slop from 3.0:m (10 £ ey vt | fayhack for access
Septie System 3.0m {10t note 2) bottom depth. Depth, Tunan health and groundwater'
{see note 2) assumed engineered protection criteria, Soil, based
structure from the surface 10 [ o, depth, overburden, and
3.0 m (10 fi) depth. bottom area.
Assumed slope: 131, '
Bottom area, based on
nomina! bottom footprint of
140mx11.0m {6t x
36 f1). )
116-DR-8, 3.0m (10t x {Soil: 457 LCM Tntermediate site: Top, ' : Assumes 1:1 H, Undetermined | Undetermined
II7-DRCrib,  |3.0m(10f)x | (598 LCY) (see note 2) | based on 1:1 slope from fjﬁ’sﬂ,’;;:f:?eflﬁ 1 ot | layback for access .
117-DR Seal Pit {5.2 m {17 1ty 5.2 m (17 {t) bottom depth. furnan hoalth and groundwater
Crib {sec note 2) Depth, assumed engineered protéction criteria. Soil, based
stracture from the surface o | o depth, overburden, and
5.2 m (17 it) depth, boitom ares, )
Assumed slope: 1:1.
Bottom area, based on
nominal bottom footpring of
33mx3.1m0ftx104). . .
116-DR-10, *244m (B0 ft) | Soil: 3,052 LCM Shallow site: Top, based on Depth, assumed all contaminated Assumes 1:1 Undetermined |N/A N/A
105-DR PFuel % 15.2m (50 ft) | (3,991 LCY) (s¢e 1:¥ stope from 4.6 m (13 £} | ooiis helow 4.6 m (15 ft) meer | 1yback for access
Storage Basin x46m{15f) |note2) bottom depth. Depth, tiuman health and gromdwater
Cleanont {see note 2) Jassumed-engineered- - ptotection criteria - Soil; based - - - - -
Percolation, structure from the surface to | gepsh, overburden, and
103-DR Fuel 4.6 m (15 ft) depth. hottom area.
Storage Assumed slope: 1:1.
Discharge Pond, Bottom arez, based on
105-DR Pond nominal bottom footprint of
242mx 152 m (80 ft x
50 1.
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Table A-2. Waste Site Information for 100 Area Remaining Sites. (44 Pages)
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108-F Building
12-inch French

WIDS ‘Waste and Other Int‘ormationl Assumptions on Vohmes Contaminants of Potential Concern'
Designation Dimenslons V“&ﬁf;;?:;:m Excavation Contaa}:::ﬁfrl; c;t;intiaﬂy Noncontaminated | Radionuclides | Inorganies Organics
128-D-1, 30.5 m (100 fiy §Soil: 3949 LCM Shallow site: "Top, based on tarnd Assumes 1:1 Undetermined | Undetermined. | Undetermined
100 DIDR x30.5 m (G164LCY) (see | 10 slope from 31 (101) | gt sotoon 3.1 e (10,05 ot | 1yback for aceess
Buming Pit (1009 x 3.1 m | note 2) bottom depth. Depih, hutnan health and groundwater
(1011 (see assumed engineered protection criteria, Soil, based
noie 2) structure from the surface to | o depth, overburden, and
3.1 m (10 f1) depth. bottom aren.
Assumed slope: 1:1.
Bottom area, based on
nominal bottoin. footprint of
305 mx 305 m (100 ft x
. 100 fb).
132-DR-1, 11.0m 36 f) x | Soil: 3,861 LCM Intermediate site: Top, ; Assumes 1:1 Undetetmined | Undetermined | Undetermined
1608.DR Waste 104 m(34 ) |(5049LCY) (e |basedon 111 siopefrom | g petoun 6.6 mn (38 1 ey | ayback for aceess
Water Pumping - { 8.5 m (28 fi) note 2) 8.3 m (28 i) botiom depth. human health and gronndwater
Station, (see note 2) Depth, assumed engineered protection eriteria. Soil, based
1608-DR Bffluen strueture from the surface to | depth, overburden a;ld
t Pumping 8.5 m (28 f1) depth. bottom area. ’
Station Assumed slope: 1:1, :
Bottom area, hased on
neminal bottom footprint of
HOmx [04m36ftx
34 ). .
“600-30, 213.4 m (700 fi) | Soil: 69,473 LCM Shallow site: Top, based on Depth, assumed all contaminated Assumes 1:1 N/A Undetermuined § Organic solvents;
100-DR Con- x 182.9m (90,839 LCY) (see I1slopefrom 15 mG ) | onite below 1.5 m (5 £ty meet layback for access petrolenm
struction (600 ft)x 1.5 m | note 2) bottom depth. Depth, human health and groundwater hydrocarbons
Laydown Area - | (5.0 f1) (see assumed engineered protection criteria. Soil, based
note 2} straeture from the surface to |, depth, overburden, and
1.5 m (3 1) depth. Assumed | ponom area.
slope: 1:1, Bottom area,
based on nominal bettom
footprint of 213.4 m x
182.9 m (700 £t x 600 ft). :
100-F-4, ite has been remediated a

Drain
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Table A-2. Waste Site Information for 100 Area Remaining Sites.

(44 Pages)
WIDS Waste and Qther Information Assumptions on Yolumes . Contaminants of Potential Co_ncern‘
Designation Dimensions Vﬁwi :i!?‘}e‘:]:;‘l:ition Excavation Contag:}i:: ﬂﬁﬁ:ﬁlﬁaﬂy Noncontaminated | Radionuclides | Inorganics Organics
100-F-7, 15.2m (50 ft) x | Soik 2,102 LCM Shallow site: Top, based on i N/A N/A Undetermined: | Undetermined
Underground 15.2 m (50 ft) x | (2,749 LCY) (see 131 slope from 4.6 m (15 ft) gi}fgﬁg::,l?éd;ii lc 50 ?{}m:nu;ited
Fuel Tank — 4.6 m (15 ft} note 2) bottom depth. Depth, human health and groundwater
1705-F Building | (see note 2) assumed engineered protection ctiteria. Soil, based
structure from the surface t0 | oy depth, overburden, and
4.6 m (15 ) depth. bottom area.
Assumed slope: 1:1.
Bottom area, based on
nominal botiom footpring of
152mx152m @01ty
3010,
100-F-9, French [ *0.9m 3 f)x | Soil: 18 LCM Shallow site: Top, based on Depth, assumed all contaminated Assumes f: N/A {Indetermined | Undetermined
Drain at Bast End [0.9m (3 ft) x (23 LCY) (see note 2) |-1:1 slope from 1.8 m (6 £6) .| ;5016 below 1.8 m (6 1t) meet fayback for access
of 105-F Storage | 1.8 m (6 ) (see bottom depth. Depth, hiuman health and gronndwater
Room (Northeast | note 2) assumed engineered protection criteria. Soil, based
Cortner) structure from the surface to | depth, overburden, and
1.8 m (6 ft} depth. Assumed |y oo 4ren
siope: 1:3. Bottom area,
based on nominal bottom
footprint of 0.9 m x 0.9 m
) Bix3fo
100-F-10, French Site has been remediated and interim closed. See CVP-2003-00017 for site-specific inforgation.
Drain at Bast End ‘ :
of 105-F Storage
Room {Southeast
Corner)
100-P-11,
108-F Building
18 inch French
Drain .
100-F-12, 36 *09m@GHx | Soil: 18LCM Shallow site: Top, based on Depth, assumed all contaminated Assumes 1:1 Undetermined | Undetermined | Undetermined
inch French 09 mBHx (23 LCY) {see note 2) § 1:1 slope from 1.8 m (6 f1) soils below 1.8 m (6 ft) meet layback for access
Drain at 105-F 1.3 m (6 ft) (see bottom depth. Depth, Tamvian health and groundswater
Building note 2) assumed eugincered proteciion criteria. Soil, based
structure-from the surface to | o, depth, overburden, and
1.8 m (6 ft) depth. Assumed | porom aren.
‘slope: 1:1. Bottom area, .
based on hominal bottom
footprint of 0.9 m x 0.9 m
(3ftx 3.
100-B-16, 108-F infor

Building 30-inch
French Drain,
Undocumented -

Site has been remediated and interim closed. See CVP-2002-00001 for site-s
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nominal bottom footprint of

6.1 mx 6.1 m (20t x 20°5).

WIDS Waste and Qther Inforniation Assunpiions on Yolumes Contaminants of Potential Concern*
. Yolume/Demolition . Contaminated/Potentintly " .

Designation Dimenstons Waste Volume Excavation Contaminated Noncontaminated | Radionuclides | Inorganics
H0-F-18, 105-F [«09m(3f)x |Soil: 62 LCM Shaltow site: Top, based on oo | Assumes i1 Undetermined | Undetermined
Condensate 09m@Gf)x {81 LCY) (see note 2) {1:1 slope from 3.0 m (10 ft) g?}?gﬁ;ﬁi;gd;l :ﬁ? it;i:;nen;:ted fayback for access
Drain Field, 30m (10 ff) . bottom depth. Depth, humean health and growtdwater
Underground (see note 2) assumed engineered protection criteria. Soll, based
Tank at structure from the surface to | o depth, overburden, and
105-F Building, 3.0 m (10 &) depth. bottom area.

Undocumented Assumed slope: 1:1,
Bottorn area, based on
nontinal bottom footpriot of
09mx09m@3ftx3f)
100-B-31, 122 m (40 ftyx | Seil: §27 LCM Shallow site: Top, based on Depth, assimed all contaminated Assumes 1:1 Undetermined  { Undetermined
144-F Sanitary 12.2 m (40 fty x | (1,081 LCY) (see 1:1 slope from 3.1 m (30 £t} | o35 below 3.1 m (10 1) meet layback for access
Sewer System 3.1 m (101t note 2} bottom depth. Depth, human health and gronndwater
(see note 2) assumed enginesred protection criterfa. Sofl, based
structure from the sarface to on depth, overburden, and
3.1 m (10 ft) depth. botiom ares. ’
Assumed stope: 1:1,
-| Bottotn area, based on
nominal bottom footprint of
122mx 122 m @0 ftx
40 £o).
100-PF-33, *#35m (115 1) { Soil: 1,073 LCM Shailow site: Top, based on Depth, assimed all contaminated Assumes 1:1 Undetermined {N/A
H46-F Aquatic | x 15.2ma (50 1) | {1,403 LCY) (see L:1 slope from 1.5 m (518 | goit hetow 1.5 m (5 f1) meet layback for access
Biology Fish x15m (5 note 2) bottom depth. Depth, human health and roundwater :
Ponds (see note 2) assumed engineered protection etitefia. Soil, based
strocture from the surface to | 4 depth, overburden, and
1.5 m (5 {t) depth. Assumed | o area.
stope: 1:1. Bottom area,
based on nominal bottom
footprint of 350 mx 152 m
{115 ft x 50 f1).
100-F-34, Site has been remediated
Biology Facifity
French Drain
116-F-7,117-F  [61m{20f)x |Scil: 308 LCM Shallow site; Top, based on Depth, assumed all contaminated Assumes 1:1 Undetermined | Undetermined
-} French-Drain - - - 16:1m(20-f) x - 403 LCY)(see note 2) | -1 slope from 3:0-m (100 | ooiis betow 3.0 m 10 Tty wmeet Tlayback foraceess -~ |- — - A~ -~ ——
30m (10 fi) ' boitom Gepth. Depth, human health and groundwater
(see note 2} assumed engineered protection eriteria. Soil, based
stracture from the surface to | depth, overburden, and
3.0 m (10 f) depth. bottom area.
Assumed slope: 1:1. .
‘Bottor area, based on
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Table A-2. Waste Site Information for 100 Area Remaining Sites. (44 Pages)
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WIDS Waste gnd Informntion Assumptions on Volumes Contaminanis of Potential Concern’
Designation Dimensions v“é";;’;z%e":;:::::ﬂ“ Excavation Contaéné::?::éiiﬁ’aﬁ?naﬂy Noncontaminated | Radiomuclides | Inorganics Organies
-] 116-B-12, 148-p ite has been remediat 2. for site-specific infi tion.
Franch Drain : ]
126-F-2, 183-F  {229.0 m {751 ft} { Soil: 56,122 LCM Shattow site: Top, based on ) : Assumes 1:1. Possible- N/A N/A
Clearwells 141.1m {73,382 LCY) (see ¥:1 slope from 4.6 m (15 ft} ;?;%;;;i::l_zd,:léf; lat)a:g;s:ted layback for access | low-level
(135 ft)46m {note 2) bottom depth. Depth, human health and groundwater radioactive
(15 t) (see assumed engineered protection criteria, Soil, based wastoe
note 2} | structire from the surface to | o, depth, overburden, a;ui
4.6 m (15 fi) depih. hottom Area. :
Assumed slope: 1:1.
Bottom area, based on
nominzl bottom footprint of
2290 mx 411 m (751 fex
- 135 f1).
128-F-2, 457 m (150 fi) |Soil: 3,659 LCM Shallow site: Top, based on : Assumes 1:1 N/A N/A Undetermined
100-F Buming | x 18.3 m (60 ft) | (4,784 LCY) (see 1:1 slope from 3.1 m (10 £5) g;f;%’;g:??idﬁég‘;g zxnu;;:ted layback for access
Pit im0t note 2} bottom depth. Depth, tutman health and groundwater
(see note 2) assumed ;ngineﬁred " protection criteria, Soil, based
structore from the surface to verbui
3.0 m (10 ft) depth. ggt?‘fp;g,r :a‘erburden, and
Assumed slope: 1:1.
Bottom area, based on *
nominal bottom footprint of
45T mx 183 m {50 ftx
60 fE).
132501, [32-F-1 | *21.3m (70 f) {Soik 519 LCM Assumed shallow site: Depth uaknow N/A "r, P'Cs, PPu | NIA N/A
Chronic Peeding | x 21.3 m (70 £t) § (679 LCY) (see note 2) | 455 m® (4900 1) with
Barn, 141-F, x0.1m(3ft) unknown depth,
141-F Sheep (see note 2)
Bamn
132-F-3,
115-F Gas
Recirculating
Facility
132.8.4,
116-F Reactor
Stack,
116-F Reactor
Exhaust Stack,
132-F-4 Reactor
Stack Demolition
Site
132-F.5,
117-Filter
Building
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Table A-2. Waste Site Information for 100 Area Remaining Sites, (44 Pages)
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WIDS Waste pud 3mvegl Inf;rﬁnaﬁcip. Asstémptl:::is on X/o;mni:i = Centaminants of Potential Concern’
Designation Dimensions owuz;t o ‘f:;:’;ton Excavation omac oﬁ?;;ma‘iteeu;l v Noncontaminated Radionucitdgs Inorganics Organics’
132-F-6, ce Wasts Site Re
1608-F Waste )
Water Pumping
Station, 1608-F
Effluentt Pumping
Station,
132-F-6 Lift
Station "
141-C, *20.7 m (68 ) | Soil: 493 LCM Shatlow site: Tap, based on : Assumes 1:1 Bly Wgr BiCs, | N/A N/A
141:C Atinal | x20.7 1 (68 8) | (644 LCY) (sec note ) | 11 slope from LO MG 1) | oo rern T mats 0 mer | layback for access | =*Pu
Bam, Large x1.0m(31t) bottom depth, Depth, human health and grommdwater .
Animal Bam & | (see note 2} assumed engineered protection criterin. Soil, based
Biology structare from the swiface to | depth, overburden, and
Laboratory, Hog 1.9 m (3 ft) depth. Assumed | poyom area.
Barn slope: 1:1. Bottom area,
based on nominal bottom
footprint of 20.7 m x 20.7 m
(68 fix 68 f1), :
182-F, 182-F- 1707 m (360 f) | Soil: 91,057.0LCM | Shallow site: Top, based on Depth, assutned alf contaminated Assumes 1:1 Possible fow- N/A N/A
Reservoir x94.2m (119,059.0 LCY) (see | 1:1 slope from 4.6 m (15 £} | coite helow 4.6 m (15 ft) meet iayback for access | level radioactive
(309 fty x 4.6 m | note 2) bottom depth. Depth, human health and groandwater waste
(15 11} (see assumied eugineered protection criteria. Soil, based
nate 2} stracture ffom the surface to | depth, overburden, and
4.6 m (15 ft) depth, bottom area.
Assumed slope: 1:1.
Bottont area, based on
nominal bottom footprint of
1707 mx 94.2 m (560 fi x
309 £).
1607.F3, 18.3 m (60 f6) x | Soil: 1,381 L.CM Shallow site: Top, based on Depth, assurmed all contaminated Assumes 1:1 Undetermined | Undetermined | Undetermined
1607-F3 Septic | 15.2 m (50 ft) x |-(1,806 LCY) (see 1:1 stope from 3.1 m (10£8) | cosie petow 3.1 m (10 fiy meet | 18Yback for access
Tank, 124-B.3, [3.1m(10f) [note2) bottom depth. Depth, tiuman health and groundwater
1607-F3 Sanitary | (see note 2) | assumed enginecred protection criteria. Soil, based
Sewer System . structure from the surface to

3.1 m (10 ft) depth.
Assumed slope: 1:1.
Bottom area, based on
nominal bottom footprint of
183 mx 152 ma0 frx

50 fi}.

on depth, overburden, and
botiom area.
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Table A-2. Waste Site Information for 100 Area Remainihg Sites. (44 Pages)

WIDS Waste gnd Other Information : Assuwnptions on Volumes Contaminants of Potential Congern!
N Volume/Dernolition Contaminated/Potentially ' . oo '

Designation Dimensions Waste Volume Excavation Contaminated Nencontaminated | Radionuclides | Inorganics Organics
1607-F4, 73m(24 ft)x | Soil: 343 LCM Shullow site: Top, based on ; Assumes 1:1 Undetermined | Undetermined | Undetermined
1607-F4 Septic | 6.1 m{20f)x | (49 LCY) (rec mote 2| 1:1 siope from 3.1 m (10 | e totons s s (10,8 moet | 1yl for acoess
Tank, 124-F-4, 3.1 m (10 fi) bottom depth. Depth, human health and groundwater
1607-F4 Sanitary | (see hote 2} assumed engineered protection critoria. Soil, based
Sewer System structure from the surface to § o depth, ovetburden, a;1c1

3.1 m (10 ft) depth. bottom arca.
Assumed slope: 1:1. .
Bottom area, based on
nominal bottom footpriat of
: 7.3 mx 6.1 m (24 {t x 20 fi).
1607-F5, 73m(24f)x }Soik 343 LCM Shallow site: Top, based on Depth, assumed all contatninated Assumes 1:1 Undeterrnined | Undetermined | Undetermined
1607-F5 Septic |61 m(201) x| (449 LCY) (see note 2) | 1:1 slope from 3.1 m (10 £) | goits helow 3.1 m (10 1) meet layback for access
Tank, 124-F-5, ]3.1m (10 ft) boitom depth. Depth, humat health and growadwater
1607-F5 Sanitary { (sce note 2) assumed engineered protection criterta. Soil, based
Sewer System structure from the surface to | depth, overburden, and
3.1 m (10 %) depth. bottom area.
Assumed slope: 11,
Bottom area, based on
nominal hottom footprint of
73 mx 6.1 m24 ft x 20 £,
1607-F7, 18.3 m (60 1) x | Soil: 1,223 LCM Shailow site: Top, based on. | penthy, assumed all contaminated Assumes 1:1 Undetermined | Undetermined | Undetermined
141-M Building | 13.1 m {43 ft) x { (1,599 LCY) (5¢ee i:1 slope from 3.1 m (10 £} | coits below 3.1 m {10 t) meet layback for access
Septic Tank, 3im(lOf) note 2) bottom depth, Depth, haman health and groundwater
124-F.7 (see note 2} assumed engineered protection criteria. Soil, based
structure from the surface 10 | oy depth, overburden, and
3.1 m (10 1) depthr. bottom area.
Assumed slope: 1:1.
Bottom area, based on
nominal bottom footprint of
18.3mx 13.1 m (60 frx
43 ft),
UPR-100-P-3, *3.1 m {10 ft) x { Soil: 9 LCM Shallow site: Top, based on Depth, assuined all contaminated Assumes 1:1 N/A Hg NIA
Mercury Spill 31 m(10f) {12LCY) (see note 2) | 1:1 slope from 0.61 m (2 ) | soits below 0.61 m (211) meet | 1ayback for access
0.61 m(2.0 ft) botiom depth'. Depih, huiman health and groundwater
(see note 2) assumed engineered protection criteria. Soil, based
| structire from the surface to | 5, depth, overburden, and
0.61 m (2 1) dopth. bottom atea.
Assumed sfope: 1:1.
Bottom area, based on
nominal bottom footprint of
3.0mx 3.1 m10fix 10 )
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Table A-2. Waste Site Information for 100 Area Remaining Sites. (44 Pages) E‘
WIDS Waste and Other Information Assumptigns on Volummes -~ Contaminanis of Potential Concern’ -
Designation Dimensions v°$£ﬁ:$m Excavation Contaém?ﬂaly Noneontaminated | Radiopuclides lnorganlc_s Organics I
100-F-14, 3,1 m (10 f) | Boil: 343 LCM Shallow site: Top, based on Depth, assumed all contaminated Assumes 1:1 N/A - { Undetermined | Undetermined s
100-FR-2 Vent |x3.1m{10f) | (440 LCY) (see note 2) | 1:1 slope from 4.6 m (13 1) | coiic helow 0.4.6 m (15 fiy meet | layback for access Y
Pipe, 46 m(15 ) ‘| bottom depth, Depth, human health and groundwater n
100-F Carpenter | (see note 2) assumed engineered protecﬁon'criteria. Soil, based FD"
Shop Waste Site structure from the surface to | o, depth, overburden, and W
Vent 4.6 m (15 ft) depth, bottom area. =4
' Assumed siope: L1 ' b~
Bottom area, based on —"
nominal bottom footprint of Ea
31mx31m(10ﬂ:xlﬂft) =
100-F-28, Sepiic ¢ has been d. s o]
Tank and E
Drainfield - .
118-F-4, 31 m0fyx | Sail: 343 LCM Shallow site: Top, based on Depth, assumed atl contaminated Assumes 1:1 Undetermined Undetermined | Undetermined ;'-g-
115-F Pit, 3 m 1010 (449 LCY) (see note 2) | 1:1 slope from 4.6 m (15 11) | o410 I:;eiow 4.6 m (15 ft) meet layback for access =
115-F Crib 4.6m (15 /) bottom depth. Depth, human health aud groundwater
(see note 2} assutned engineered protection criteria. Soll, based
structure from the surface 19 | on dopth, overburden, and
4.6 m {13 ft) depth. botton area.
Assumed slope: 1:1.
Bottom area, based on
nominat bottom footprint of
3.1 mx3.1 m(10ft x 10 fo).
128-F-1, 100-F Site has heen reciassified as no action, Ses Waste Site Reclassification Forn. Control Number. 2003-33 for information.
Burning Pit,
100-F Burning
Pit No, | . .
128-F.3, *30.5 m (100 ft) { Seil: 3,949 LCM Shallow site: Top, based on - Assumes 1:1 Undetermined - | Undetermined | Undetermited
PNLBumPit  |x305m (S164LCY) (see | 11 slope from 3.1 m(101) | s votow s 101 mace | ayback foraccess
(100 Ky x 3.1 m jnote2) bottom depth. Depth, tuman health and groundwater ; -
(1041) (see assumed engineered protection eriteria. Soil, based o)
note 2) stzucture from the surface to ondepth, overburden, and =
3.1 m (10 &) depth. hotton atez. L
Assumwed stope: 1:1. :
Bottom area, based on E’
nominal bottom footprint of ﬂ.
305mx 305 m(100fe x ==}
100 ). ' o
('8
E
8
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Table A-2. Waste Site Information for 100 Area Remaining Sites, (44 Pages)

Waste and Other Information

Assumptions on Velumes

Contaminants of Potential Concern'

WIDS T T
Designation Dimenslons Vo%;t;:’eD‘g;:;::;tion . Excavation Cnntag:l :zmﬁ?“w Noncontaminated | Radionuclides | - Inorganics Organics
1607-F1, 13.7 m (45 i) x | Soil 748 LCM Shallow site: Top, based on ontaminated Assames 1:1 N/A Undetermined | Undetermined
1607-F1 Septic |95 m (31 f)x | (978 LCY) (sec note 2) | 1:1 slope from 3.1 m (10 fr) g‘:ﬂuﬁgﬁfﬁmﬁdﬂ& 1) meet layback for access
Tank and 31 m {0 &) bottom depth. Depth, human health and groundwater ’
Associated Drain | (see note 2) assumed engineerad protection criteria. Soil, based
Figld, 124-F-1, structure from the surface to ;
. on. depth, overburden, and
1607-F1 Sanitary 3.1 m (10 1) depth. bottom aren.
Sewer Systein, Assumed slope: 1:1,
1607-F1 Septie “Bottom area, based on
Tank nominal bottom footprint of
13 7mx85m@5ftx
31 f1).
100-H-3, 15.2 m (50 ff) x { Soil: 2,102 LCM Shallow site: Top, based on ; Assumes 1:1 N/A Undetermined | Petroleum
1716-H Garage | 15.2 m (501 x { (2,749 LCY) (see 1:¥ slope from 4.6 m (15 ft) iﬁﬂ%eﬁ?iﬁdﬁl} ;c 50 ?&ﬁ:ﬁwd tayback for access hydrocarbons
Fuel Tank Site {46 m (15 ft) note 2) bottom depth. Depth, humian health and groundwater
(see note 2) assumed enginesred protegtion criteria, Seil, based
structure from the swface to | o depth, overbusden, and
46 m(15 ft) depth. bottom area,
Assumed stopet 1:1.
Bottom atea, based on
nomtinat bottom footprint of
B52mx152m{50ftx
30 fo).
100-H-4, *3 T m (12 ft) | Seil: 62 LCM Shallow site: Top, based on Depth, assumed all contaminated Assumes 1:1 Undetermined  {N/A Undetermined
1717-H Hot %37 m (12 ) x| (81 LCY) (see note 2} | 1:1 slope from 1.8 m {6 i) soils below 1.8 m (6 f1) meet layback for aceess
Shop, French 1.8 m (6 ft) (see : bottom depth. Depth, human health and groundwater
Drain, and, note 2) assumed engineered protection criteria. Soil, based
contapminated structure from the Surface 1o 1 o depth, overbunden, and
Storage Unit 1.8 m (6 ) depth. Assumed | poreom area,
stope: 1:1. Bottom area,
based on nominal bottom .
footprint of 3.7 mx 3.7 m
(12 ftx 12 f).
100-H-7, French 109 m(3fyx | Soi {BOLCM Shallow site: Top, based on i Assumes 1:1 Undetermined | N/A N/A
Drain A 09m@3&)x (23.0 LCY) (see 1:1 slope from 1.5 m (6 1) g‘zﬂg’aﬁ:}zﬁ(}nﬁ‘g %!;tiinn;!:ated layback for access
L8m{6.0f) |notel) bottom depth. Depth, twsnmin health and groundwater
(see note 2) assumed engineered protection criteria. Soil, based
steucture from the sarface to

1.8 m {6 fiy depth. Assumed
slope: 1:1. Bottom area,
based on nominat bottom
footprint of 0.9 m x 0.9 m
(3 frx 3.

on depth, overburden, and
bottom ares,
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Table A-2. Waste Site Information for 100 Area Remaining Sites. (44 Pages) e
‘Waste and Othier Information ] Agsumptions on Volumes Cintaminants of Potential Concern’'
D e:ivln.iz?l ont Pi 4 Volume/Demolition " Countaminated/Potentially ta 4} Radionuch In Oraanics i
izt menstons Waste Volume Excavation Contaminated Noncontaminate adtonuclides organics rpa ;b
106-H-8, French [ *09m 3 ) x | Soil: 13 LCM Shallow site: Top, based on P Agsumes 1:1 N/A Undetermined | Undetermined
Drain B 09m@3f)yx (23 LCY) (seenote 2) | 1;1 stope from 1.8 m (61t} 2;?; %e?;f:?‘;d;lég ?{;?:;I:md layback for access 5_
1.8m (6 ) (see * | bottom depth. Depth, hurnan healih and groandwater 2
note 2) assumed enginecred protection criteria. Soll, based e
structure from the surface to | oy depth, overburden, and b4
1.8 m (6 fty depth. Assumed | pocom area, o
slope: 1:1. Bottom area, wn
based on nominal bottom g
footprint of 0.9 m x 0.9 m @
(3 ft x 316, Wi
100-H-9, French (%06 m (2t} x | Soil: 18 LCM Shaflow site: Top, based on Depth, assumed all contaminated Assumes ;1 N/A Undetermined | Undetermined E,
Drain C 06m@2i)x |23 LCY)(seenote2) | L:1slopefrom LM (G} | oilsbetow 1.8 m (6 ) meet layback for access =)
1.8 m (6 ft) (see bottom depthl. Depth, human health and groundwater a
note 2) assurned engineered protection criteria. Soil, based &
structure from the surface to | o, depth, overburden, and o
1.8 m (6 ft) depth. Assumed | potrom area. =)
slope: 1:1. Bottom area, , =
based on nominal bottom
footprint of 0.6 m x 0.6'm
(2 fex 2.
100-1-18, *2m(4f)x |Soil: 18LCM Shallow site: Top, based on | penth, assumed all contaminated | Assumes 1:1 Undetermined | Undetermined | Undetermined
French Drain D jl2m{d fiyx (23 LCY) (seenote 2) | Ll slopefrom LB m (6} | ot helow 1.8 m {6 ft) meet layback for access
1.8 m (06 ) (see bottor depth. Depth, human health and groundwater
tote 2) assurmed engineered protection criterla. Soil, based
structure from the susface 10 | 4y depth, overburden, and
1.8 m (6 ft) depth, Assumed | porrom area.
slope: 1:1. Bottom area,
based on nominal bottom
footprintof 1.2 m % 1.2 m
(4 it x 4 ft),
126-H-2, 2200 m (751 ) | Soil: 68,946 L.CM Intermediate site: Top, Depth, assumed all contaminated Assumes 1:1 Undetermined | Undetermined | Undetermined
183-H Clearwells | x 41.1 m {90,149 LCY) (see based on 1:1 slope from soils below 5.5 m (18 f) meet layback for access =
| /Disposal Pit (135 x5.5m {note 2) || 5-5 m (18 oy bottom depth. | punian health and groundwater 2
(18 f1) (see Depth, assumed engincered | prataction criteria. Soil, based tn
note 2) structure from the surface to |, depth, overburden, and B
5.5 m (18 ft) depth. bottom area. - §
Assumed slope: 111,
Bottom area, based on
nomingl bottom footpring of S
2200 mx41.1 m (751 fix w
135 f). 2
B
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Table A-2. Waste Site Information for 100 Area Remainihg Sites. (44 Pages)
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WIDS Waste and Other Information Assumptions on Yelumes Contaminants of Potential Concern’
Designation Dimensions Vo&zﬂr::ii)\s;:;glgéon Fxcavation Con taglj:r;:g;te;nially Noncontaminated Radiun;mlides Inorganies Organics
132-H-1, 67.1 m (220 ft) | Sotk 2,603 LCM Stallow site: Top, based on i Assumes 1:1 W W, PI0s, [ NAA N/A
116-H Reactor | x7.6 m (25 ft) x | (3,404 LCY) (see 1:1 slope from 3.1 m (10 ft) gﬁg%e?gﬁu;ﬁd;léfg ?tt;i :;u;a:ted layback for access | °Co, *Ba,
ExhaustStack | 31m{l0f) {nmote2) bottom depth. Depth, human health and groundwater ¥R, e
Burial Site (see note 2) assumed engineered protection cfiteria. Soil, based
structure from the surface to | oy dopth, overburden, and
3.1 m (10 ft) depth. pboitorn area.
Assumed slope: 1:1.
Bottom area, based on
nominal bottom footprint of
671 mx7.6m(220fix
25 fi).
132-H-3, 11.0m (36 ft) x | Soil: 5,031 LCM Intermediate site: Top, Depth; assumed all contaminated Asgumes 1:1 Undetermined | Pb NA
1608-H Waste 104 m (34 ft) x { {6,578 LCY) (see based on 1:1 slope from soils below 9.8 m (32 1t mest layback for access
Water Pumping (9.8 m (32ft). {note2) 9.8 m (32 ft) bottor dopth. | hyman health and groundwater
Station Site, (see note 2) Depth, assumed engincered protection criteria, Soil, based
116-H-8, structure from the surface to 1 depth, overburden, and
1608-H Bffluent 9.8 m (32 ft) depth. hottom area.
Pumping Station Assmmed slope: 1:1.
Sife Bottom area, based on
nomtnal bottom footprint of
1H.0mx 10.4m 36 ftx
34 fi).
128-H-1, 91.4 m (300 £t} §Soil: 31,311 LCM Shallow site: Top, based o | Doty assumed all contaminated Assumes 11 N/A N/A. Undetermined
100-H Buming |x91.4m (40,940 LCY) (see 1:1 stope from 3.1 m (10 ) | coinepelow 3.1 m (10 £t) meet layback for access
Fit, (300 ft) x 3.1 m { note 2} bottom depth. Depth, human health and groundwater
100-H Buming |} (10 ft) {see assumed engineered protestion ctiteria. Soil, based
PitNo. 1 note 2) structure from the surface 10 | og depth, overburden, and
31m (16 ft) depth. bottom ares.
Assumed slope: 131,
Bottom area, based on
rominal bottom footpring of
MNA4mx9H.4m300ftx
300 i),
128-H-2, 52 m (170 ft) x | Soil: 3,991 LCM Shallow site: Top, based on Depth, assumed all contaminated Assumes 1:1 N/A N/A Undetermined
Burning Pit 412 m (135 f) §(5,221 L.CY) (see 1:1 slope from L3 m (5 ) ooits below 1.5 m (5 ft) meet layback for access
E15m{s ) note 2) bottom depth, Depth, human heaith and gréundwéter
(see note 2) assumed engineered ‘protection criteria. Soil, based

structite from the suiface to
1.5 m (5 ft) depth. Assumed
slope: 1:1. Bottom ares,
based on nominal botiom
footprint of 52 mx 41.2 m
(170 ft x 135 ).

on depth, overburden, and
 bottom area.
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Table A-2." Waste Site Information for 100 Area Remaining Sites. (44 Pages)
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WIDS Waste and gmg;lnformnliun‘ Assumptions oh Volumes Contaminants of Potential Coneern'
Designation Dimensions Vﬂwzﬁﬁﬁéﬂn Excavation Coutagﬁ::a:zﬂt;;nhaﬂy Noncontaminated | Radionnclides | Inorganies . Organies
128-H-3, 549 m (IBO ) | Soil: 8,118 LCM Shallow site: Top, based on . Assumes 1:1 N/A N/A Organic solvents,
1001 Buming  |x213m (10f) | (10615 LOY) (see | 111 slope from 46 m (IS 1) | e gt 5 o™ | ayhack for access petrolenm
Ground #3 x46m(5f) [noted) bottom depth. Depth, human health and groundwater hydtocatbons
’ {sec note 2) assumed engineered protection criteria: Sol, based : .
structure from the surface to | depth, overburden, and
4,6 m (15 ft) depth. bottom area.
Assumed slope:  1:1.
Bottom area, based on
noming! bottom footprint of
549 mxd6m(180fix
101, . 1y L &,
132-H-2, 18.2 m (60 ft}-x | Soil: 7,247 LCM Intermediate site: Top, ; Assumes 1:1 H, *C, ®Co, N/A N/A
117-H Filter 122 m (40 Tty x | (5,476 LCY) (see based on 1:1 slope from g?;%;;ﬁ“;;d];l:;; 1;:;’ l:n}l;:ted layback for aceess | ™Cs, *'Sr, By,
Building Site ~ [98m(32f) [note2) 9.8 m (32 1) bottom depth. | 5y oan healeh and groundvater B, ¥70py
. (see note 2) Depth, assumed engineered protection criteria. Soil, based
structure from the serface 10 | on gepth, overburden, and
9.8 m (32 f1) depth, bottom arez.
Assumed slope: 1:1.
Bottom area, based on
nominal bottom footprint of
18.2mx 12.2 m (60 ft x
40 {1},
600-151, 243.8'm (800 ft) | Soil: 7,828 LCM Shallow site: Top, based on Depth, assumed all contaminated Assurnes 1:1 N/A Undetermined § Probable pesticides {
Dumping Areas {x 1829 m (10,235 LLCY) (see 111 stope from 0.2 m (0.5 19 | coils below 0.2 m (0.5 £t) meet layback for access . and petroleam
560 yd and 200 yd {600 f£) x 0.2 m | note 2) bottom depth. Depth, human health and groundwater hydrocarbons
downstream of | (0.5 ft) (see assumed engineered 'protcction criteria. Soil, based
River Mile 14, | note 2) stractuze from the surface to | 5, depth, overburden, and
military 1 0.2 m (0.5 ft) depth. bottom area,
installation NW Assumed slope: 1:1.
of 100-H Area Bottom area, based on
nominal bottom footpring of
243.8 m x 182.9 m (800 ft x
600 1),
1607-Hi, 213 m (70 fty x | Soil: 1,574 LCM Shallow site: Top, based on Drepth, assumed all contaminated Assumes 1:1 Undetermined | Undetermined | Undetormined
1607-H1 Septic [ 15.2m (30 f)y x | (2,059 LCY) (see 1:1 slope from 3.1 m {1015} | g0i1s below 3.1 m (10 9 meet layback for access
Tank and 3.1 m{10f) note 2) hottom depth, Depth, human health and gromdwater
Associated Drain. | (se¢ note 2) assumed enpineered peotection criteria, Soil, based
Field, 124-H-1, structure from the surface to :

1607-H1 Sanitary
Sewer System,
1607-H1 Septic
Tank

3.1 m (10 ft) depth.
Assumed slope: 1:1.
Bottom area, based on
nominal bottom footprint of
213 mx152m70ftx

50 9.

an depth, overburden, and
“bottom ares.
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Table A-2. Waste Site Information for 100 Area Remaining Siteé. (44 Pages)

nants of Potential Concern’

WIDS Waste and Other Information Assumptions on Volames Contami
Designation Dimensions V"m‘ﬁ:ﬁ;‘m Excavation Camaé:}i:g:mdﬁ?:;ﬂaﬂy Noncontaminated | Radionuelides | Inorganics Organics
100-K-13 Liguid | 1.5 m (5 fiy x Soil: 220 LCM (299 | Shaliow site: Top, based on : Assumes 1:1 Undetermined: | Undetermined | Undetermined
Waste French ISm{5ft)x LCY) (see note 2) 1:1 slope from 4.2 m {15 ft) ;?%%}?;?i%dﬁé}c 50 Ifl‘tt?nr:;z:md layback for access
Prain 45m (15 i) bottom depth. Depth, haman hexlth and groundwater
{see note 2} assumed enginecred protection critera, Sofl, based
structure from the surface to | o depth, overburden, and
4.6 m (15 f1} depth. bottom area.
Assumed slope: 1:1.
Bottom area, based on
nominal bottom footprint of
15mxlSmG xS ).
100-K-29, Site has been remediated and is pending inteti £
183-KB .
Sandblasting Site
100-K-30, ite has been remediated and 15 pending interim clog
183-KE Sulforic
Acid Tank (West
Tank)
100-X-31, ite has be j nd is pes interlm closure
183-KE Sulfusic
Acid Tank (East ]
tank) .
100-K-32, Site has been remediated and is pending interim closure.
183-KW Sulfuric
Acid Tank (Bast
tank} .
106-K-33, Site has been remediated and is pending interim closure,
183-K'W Sulfuric
Acid Tank (West
tank)
100-K-35, 3im(lofyx | Soik 26 LCM Shallow site: Top, based on Depth, assimed all contaminated Assumes 1:1 N/A As, Ba, Cd, NiA
183-KE Acid IBm@fMyx (35 LCY) (see note 2) | 11§ slope from 1.5 m SR | coils hefow 1.5 m (5 £0) meet layback for access Cr, Pb, Hg,
Neutralization Pit | 1.5 m (5 fit) (see hottom depth. Depth, hursn health and gronndwater : Ag, Se,
assumed engineered Sulfate

note 2)

structure from the surfice to
1.5 m (5 1t) depth. Assumed
slope: 1:1. Bottom ares,
based on nominal bottom
footprintof 3.1 mx 1.8 m
(10fEx 61,

protection ctiteria, Soil, based
on depth, overburden, and
bottom area.

UOTJEULIOJU] IS ASBA ~ V xgpueddv
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Table A-2. Waste Site Information for 100 Area Remaining Sites. (44 Pages}
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structure from the surface to
1.5 m (3 f) depih. Assumed
stope: 1:1. Bottom area,
based on nominal bottom
footprint of 152 mx 6.1 m
(50 ft x 20 f1).

on depth, overburden, and
bottom area,

WIDS Waste and Other Information Assumpiions on Volumes Contaminants of Potential Concern'
Designation Dimensions V‘)&mﬁs&iﬂn Excavation Contaéx;lz?:;;iﬁé?ﬁaﬂy Noncontaminated | Radioguclides | Inorganics Organies
100-K-36, omZi)x Soil; 26 LCM Shallow site: Top, based on f Assumes I:1 N/A Undetermined | Undetermined
1706-KE 06m@Hx | (5LCY) (seonoie2) | Lk stope fom 20 (T ) | oo petons 9t (3 1o maote | Iayback for access
Chemical Storage | 2.1 m (7 ft) (see bottom depth. Depth, human health and gronndwater
Facility Dry Well | note 2) assumed engineered protection criteria. Soil, based
strueture from the surface to | o depth, overburden, and
2im (7 ft) d&pth Assumed hottom area.
slope: 1:1. Bottomares, = -
based on nominal botiom
footprint of 0.6 m x 0.6 m
(2 ft x 2 ft). .
100-K-46, omPix Soil: 62 LCM Shallow site: Top, based on Depth, assumed all contarniiated Assumes 1;1 Possible Undetermined -} Undetermined
1i9-KE French  {06m 2 ft) x (B1LLY) (seenote 2) | 1:1 slope from 3.1 m (1040 | coite botow 3.1 m (10 1) meet layback for access | Radionuclides
Drzin, Drywell 3.1 m (10 f9) battom depth. Depth, human health and groundwater
(see note 2) assumed enginecred protection criteria. Soil, based
structute from the surface 0 § o depth, overburden, and
3.1 m €10 ft) depth. hottom area,
Assumed slope: 11, .
Bottom area, based on
nominal bottom footprint of
(06 mx0.6m (2 fix2f).
100-K-48, %152 m(50 ft) | Soil: 229 LCM Shalfow site: Top, based on Depth, assumed all contaminated | Assumes 11 NA N/A Petrolenm
100-KB Qil % 6.1 m (20 fi) x [ (299 LCY) (see note 2) | 11 slope from 1.5 m (5 1) §{ goils below 15 m (5 ft) meet layback for access hydrocarbons,
Contamination | 1.5 m (§ 1) (see bottom depth. Dépth, human health and groundwater undetermined
| Areas note 2) assumed engineefed protection criteria. Soil, based organics
structure from the stiface to | o depth, overburden, and
1.5 m (5 ft) depth. Asswened §you0m area,
slope: 1:1, Bottom area,
based on nominal bottom
footprint of 152 m % 6.1'm
{50 ft x 20 f1). .
100-K-49, w15 2 m(50 ft) § Soil: 229 LCM Shallow site: Top, based on - Depth, assumed ail contaminated Asgsnimes 1:1 N/A NiA Petrolew
100-Kw Qil x 6.1 m (20 fty x } (299 LCY) (see note Z) | 1:1 slope from 1.5 m (3 1) | 35016 hetow 1.5 m (5 ft) meet layback for access hydrocarl?nns,
Coatamination [ 1.5 m (5 ft) (see bottom depth. Depth, hutnan health and groundwater _undet:emnncd
- FAre note 2) - . - assumed engineeted 4o sreetion-eriteria Soil; based |- Orgamies
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Table A-2, Waste Site Information for 100 Area Remaining Sites. (44 Pages)

1.5 m (5 fi) depth. Assumed
slope: 1:1. Bottom area,
based on nominal bottom
footprint of 243.8 m x

85.3 m (800 fi x 280 ft),

bottom area.

Waste and Other Infermation Assnmptions on Volhmnes Contaminants of Potentlal Concern’
WIDS 1 Volume/Demaliti : Contaminated/Potentioll 1
Designation Dimensions QW"?; te ‘?olumemn Execavation O a(})n(:n;;m;e‘:ln ¥ Noncontaminated | Radionuclides | Inorganics Organics
120-KE-3, 12,2 m (40 ft) x| Seil; 26 LCM Shallow site: Top, based on : Assumes 1:1 N/A As, Ba, Cd, N/A
100-KE3, 0Sm@ 85 |G5LCY) (seenole2) | L1 siopefiom 09 MG L) | arh tetow 09 m (3 2o mont | ayback for access Cr, P, Hg,
183-KE Filter 0.9 m (3 ft) (see bottom depth. Depth, humsan health and groundwater Ag, Se,
Water Facility note 2) assumed engineered protection criteria. Soil, based Sulfate
Trench structute from the sutface to |, d'epth, overburden, and
0.9 m {3 ft) depth. Assumed | poveor area,
slope: 1:1. Bottom aren, ‘
based on nominal bottom
footprintof 122 mx 0.9 m
(40 fix 3 11y,
120-KE-6, *6.1 m (20 ft) x| Soik: 53 LCM Shattow site: Top, based on Depth, assumed all contaminated Assumes 1:1 N/A Cr NA
183-KE Sedium |60 m(20f) x | (69 LCY) (seenote 2) | L1 siope from 0.9 m (310 [ ootk below 0.9 m (3 1) meet Tayback for access
Dichromate Tank | 0.9 m (3 ft) (see bottom depth. Depth, human health and gronndwater
note 2) assumed engincered- protecelon eriteria, Sofl, based
structure from the surface 10 | oy dapth, overburden, and
0.9 m (3 {0) depth. Assumned | youom nrea.
slope: 1:1. Bottom area, )
basged on nominal bottom
footprintof 6.1 mx6.1m
(20 ft x 20 f1). )
120-KW-3, #6.1'm (20 ) x | Soil: 53 LCM Shaliow site: Top, based on Depth, assumed all contaminated Assumes 1:1 N/A Cr N/A
183-KW Sodium (6.1 m (20 ) x | (62 LCY) (seenote 2) | Lilslope from 0.9 m (310 | goile helow 0.9 m (3 £) meet layback for access
Dichromate 0.9 m (3 ft) (see bottom depth, Depth, hurman health and groundwater
Storage Tank note 2) assumed engineered protection criteria, Soil, based
structure from the surface © | 4 dopth, overburden, and
0.9 m (3 ft) depth. Assumed | petor area.
slope: 1:1, Bottom areq,
based on nominal bottom
footprint of 6.1 mx 6.1 m
(20 fi x 20 f).
128-K-1, Site hag been remediated and is pending ingerim closure,
100-K Bumning ’ .
pit . _ .
128-K-2, 100-K | 243.8 m (800 ft} | Soik: 37,371 LCM Shallow site: Top, based on Depth, assumed all contaminated | Assumes 1:1 N/A WA Organic solvents,
_|Constryction _ |x853m _  |{48864 LCY)(see | 1:1 slope from LI m (S H) 1 ooitc helow 1.5 m (5 1) meet Inyback for access petroleutn
Durmp [@Bomx 15 m |noe?) bottom depth, Depth, ™| human health and groundwater | - ‘hydroeatbons
' G ) (see assumed engineered protection criteria. Soil, based
note 2) structare from the surface to | depth, overburden; and

uogem.m;nl S Asep — v xipuaddy
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Table A-2. Waste Site Information for 100 Area Remaining Sites. (44 Pages)
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03 m (1 f1) (see
tote 2}

strueture from the surface to
0.3 m {1 ft) depth. Assumed
slope: 1:1. Boftom area,
hased on horminat bottom.
footprint of 600.6 m x

'304.8 m (2000 ft x 1000 ft).

protection critetia. Soil, based
on depth, overburden, and
bottom area.

WIDS Waste and Other Inforination Assumptions on Volumes Contaminants of Potential Coneern'
Designation Dimensions Vo;;;r;:leD‘?;x;gE:on Excavation Contagg:;? tlePc:Ze;tlally © | Noncontaminated | Radionuclides | Inorganics Organics
130-K-2, *G.1 m (20 ft). | Scil: 290 LCM Shallow site: Top, based on T : Assumes 1:1 N/A N/A Petroleum
7K Waste  |x3m(108X | (380 LCY) (seenoto2) | 11 slope from 371 (128) | s votoww 3.9 sm 1389 s | ayback for necess hydrocarbons
Oil Storage Tank 3.7 m (12 ff) bottom depth. Depth, human health and groundwater
(see note 2) assumed engineered protection criteria. Sofl, based
structure from the surface to | 44 depth, overburden, and
3.7 m {12 ft} depth. bottom area,
Assumed slope; 1:1. )
Bottom area, based on
nominal bottom footprint of
6.1 mx3.0m20Hx 10£0).
130-KE-1, *6.1 m(20 ft) x | Seil: 1,381 LCM Intermediate site: - Top, Depth, assumed all contaminated Assumes 1:1 Undetermined. | N/A Undetermined
105-KE 61 m 20 x {1,806 LCY) (see based on 1:1 slope from soils I::elow 6.7 m (22 ft) moet layback for access
Emergency 6.7 m {22 ft) note 2} 6,7 m (22 {t) bottom dépth. | human health and groundwater
Diesel Oil . (see nate 2) Depth, assumed engingered protection criteria. Soil, based
Storage Tank, structure from the surface to | depth, overburden, and
105-KE 6.7 m (22 f) depth. bottom atea,
Bmergency Assumed slope: 131,
Diesel Fael Tank Bottom area, based on
nominal bottom footprint of
6.1 mx 6.1 m{20 ft x 20 fo).
130-KW-1, *6.1 m (20 ft) x | Soil: 1,381 LCM ‘| Intermediate site: Top, Depth, assumed all contaminated Assumes L:1 Undetermined | N/A Undetermined
105-K'W 6.1l m0ftyx (1,806 LCY) (see based on 1:1 slope from soils below 6.7 m (22 f) mest layback for access
Bmergency 6.7 m (22 ft) note 2} 6.7 m (22 f) bottom depth. | parean health and gromdwater
Diesel Oil (see note 2) Diepth, assumed engineered protection eriteria. Soil, based
Storage Tank, structure from the surface to | o depth, overburden, aud
105-KW 6.7 m (22 fi) depth, bottom area,
Bmergency Assumed slope: 1:1,
Diesel Fuel Tank Bottom area, based on
nominal bottom footprint of
6.1 mx 6.1 m 20 ft x 20 £t). :
600-29, *HW.6m Soil: 65,252 LCM Shallow site: Fop, based on Depth, assumed all contaminated Assnmes 1:1 N/A Undetermined | Undetermined
100-K Construeti | (2000 ft) x (85,319 LCY) (see L:1slope frem 0.3 m{(1f1) | sois helow 0.3 m (1 1) meet layback for access '
on Lay-down 3048 m noie 2} bottom depth. Depth, hurrian health and groundwater
“{Area, 100-K-41 | (1000 ft) x assumed engineered

mppey g weid °C Aoy
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Table A-2. Waste Site Information for 100 Area Remaining Sites. (44 Pages)
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WIDS Waste and Other Information Assumptions on Volumes Contaminants of Potential Concern
Designation Dimensions vowa";in‘f;?ﬁ?n Excavation Contaén;ﬁf;::‘gflf;?gnxaﬂy Noncontaminated Radion;clides Inorganics Organics
UPR-100-K-1, [45.7 m (1508 |Seik 9,305 LCM Shallow site: Top, based on b e : Assumes 1:1 1, ¢, ®Co, Undetermined | N/A
100-KE Fust x305m {12,367 1L.CY) (see 1:1 slope from 4.6 m (15 £f) :ﬁ{:%;g??gdﬁéf 50 %?ﬁ;?ed layback for access | *%Sr, Cr, "R,
Storage Basin | (100 ) x 4.6 m | note 2) bottom depth. Depth, hurnan health and groundwater gy, 25, #y,
feak, (15 ) (see assumed engineered protection criferia. Soil, based HEpy, WPy
UN-100-K-1 note 2} structure from the surface to | oy gept, overburden, and
4.6 m {15 1t) depth. bottom ares. ,
Assumed slope: 1:1.
Bottom area, based on
nominal bottom fooiprint of
457 mx 305 m (150 ft x
i 100 ).
600-5, White *4.6 m (15 ft} x { Seil; 70 LCM Shallow site: Top, based on : Assumes 1:1 N/A N/A Petroleum
Bluffs Wasts Oil |46 (IS 0 X | O2LCY) Geenote2) | 1] slope from 151 (5 1) | cuis ot 1.6 s (5 0 moer | Inyback fo ncoess hydrocarhans,
Dump, Asphalt  { 1.5 m (5 ft) (see . | bottomn depth. Depth, human health and groundwater undetermined
Heliport note 2) assumed engineered protection criteria. Sail, based organics
structure from the surface to { 5y depth, overburden, and
1.5 m (5 ft) depth. Assumed { pottorn aren. .
slope: 11, Bottom area,
based on nominal bottom
footprint of 4.6 mx 4.6 m
(15 ft x 15 1),
600-52, White Si by
Bluffs Surface
Basin
600-98, East 975 m (320 f1) |Soil: 22,586 LCM Shatlow site: Top, based on Depth, assumed all contamimated Assumes 1:1 N/A Undetermined | Probable pesticides
White Bluffs x61.0m (29,532 LCY) {see 1:1 slope from 3.1 m (1060 ol below 3.1 m (10 £2) meet layback for access and organic :
City Landfills, | (2001 x 3.1 m | note 2) bottom depth. Depth, | human health and groundwater . solvents
East White (10 t) (see assumed engineercd protection criteria. Scil, based
Bluffs Damp and | note 2) stiucture from the-surface to | oy depth, overburden, and
Hast White 3.1 m (10 ft) depth. bottom area.
Bluffs Dump %2, Assumed slope: 1:1.
East White Bottom area, based on
Bluifs Landfl, nominal bottom footprint of
BWBCL i 975 mx 61.0 m {320t x ) i
200 11), ) .
600-99, Site has bee reclassified as po action,, See Waste Site Reclagsification Form Control Number 2003-37 for information.
J.-A. Jomes 2, . . )
I. A. Jones #2,
J. A Jones 2

QPN € WeI(T G “ASY
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Table A-2. Waste Site Information for 100 Area Remaining Sites. (44 Pages)

Wins Waste gngd Other Information Assumptions on Volumes Contaminants of Potential Concern'
Designation Ditnensions - v"%eﬁ?“ Excavatiz_m Con%gﬂaﬁy Noncontaminated Radim?uclides Inorganics Organics

600-100, White |38 1 m (125 &) | Soik 2,647 LCM Shallow site: Top, based on ; Assumes 1:1 N/A Undetermined | Probable pesticides
Bluffs Landfill, |x15.2m (50 ft) | (3,462 LCY) (sce 1:1 slope from 3.1 m (10 ft) i?g%j:ﬁ?ﬁﬂfg ?:;‘ ;u;.’:ted layback for access ) and petroleumn
White Bluffs x31m(16ft) |note2) bottom depth. Depth, human health and grotundwater hydrocarbons
City Landfill, {see note 2) assiymed engincered protection criteria. Soil, based
WBL. White structure from the surface 0 | o4 depth, overburden and
Bluffs City 3.1 m (10 ft) depth. hottom area '
Dump, 600-119 Assumed slope: 1-1, )

Bottom area, based on

nominal bottom footprint of

Bimx152m125ftx

) 50 ft). . .

600-120, White . | **15.2 m (50 {t) } Soil: 1,187 LCM Shallow site: Top, based on ; Assumes 1:1 NrA Undetermined | Undetermined
Buffs Spare | % 15.2m (S0 10 | (1,553 LCY) Geo | 141 slope from 3.1 (10 8) | ouie etonr 35 (10,60 mmpng - | Iayback: for access
Paris Burn Pit, [x3.1m(10f) [note2) i bottom depth. Depth, | husian health and groundwater '
Spare Pasts Burn | (see note 2) assumed engineered proteotion criteria. Soil, based
Pit structure from the sutface o | op deptht, overburden, aild

3.1 m (10 1) depth. bottoin are.

Asgumed slope: 1:1.

Bottom area, based on

nominal bottom footprint of

152mx152m (50 ft x

30 fi).
600-124, White | **15.2 m (50 ft)  Soil: 1,187 LCM Shatlow site: Top, based on . : Assumes 1:1 - N/A Undetermined - | Undetermined
Biuffs Bum Site |x 132m (010 | (1,553 LOY) (see | L' slope from 3.1 m (10 | s hetons 3 su (10 10 moct | layback for access
and Paint x3.1m 101ty |note2) bottom depth, Depth, wman health and gtoundwater
Disposal Ares, | (see note 2) assumed enginecred protection criteria. Soil, based
Bum Site and steucture from the sutface 10 | oy depth, overburden, and
Paint Disposai 3.1 m (10 £) depth, hottom arez,
Area Assumed slope: 1:1.

Bottom area, based on

nominal bottom footprint of

152mx152m (50 fix

30 1o . _
600-125, White | 30.5 n2 (100 ft) | Soik 1,258 LCM Shallow site:- Top, based on Depth, assumed all contaminated | Assumes Ll NA Undetermined | Probable pesticides
Bluffs Waste 316 m (25 fiyx] (1,645 LCY) (see - | 1:f stope from 3.1 m (10 £ | 5501 below 3.1 m (10 £t) meet Iayback for access and petroleum
Disposal Treach 3.1 m (10 f note ) . § bottom depth. Depth, A tumen-health and groandwater | hydrocarbons
1, Waste (seenote 2) assumed engineered protection criteria. Soil, based ’
Disposal structure from the surface to | depth, overburden, and N
Trenches 3.1 m {10 fr) depth. bottom atea,

Assumed slope: 1:1. .

 Bottom area, based on

nomminal bottom footprint of

0S5mxT6m (100t x

2511, -

ourpay € PICL °C "A9H
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Table A-2. Waste Site Information for 100 Area Remaining Sites. (44 Pages)

Waste and Other Information Assumptions on Volumes Contaminants of Potential Concern'
D WID§I Di i Volome/Demolition . Contaminated/Potentlally No a d ;; ai
esignation mensions Waste Volime Excavafion " Contaminated oncontaminate Radionuclides Inorganics rganics
600127, White | *55.5 m {182 ft) | Soil: 3,085 LCM Shallow site: Top, based on : ; Assumes 1:1 N/A Undetermined | Petroleumn
Bluffs Loading |[x35.4m (4,819 ECY) (see L:1slopefrom 1.5 m S ) . ?Ozfsﬂ;e?zﬁlr;fgd;li; %gtfnﬁ:md layback for access hydrocarbons
Bocks and Puel [ {116 1ft) x 1.5 m | note 2} bottom depth. Depth, humnan health and groundwater
Storage Area, (5 ft} {see assumed engineered protection criteria, Soil, based
Fuel Storage note 2} structure from the surface 1o on depth, overburden, and
Area 1.5 m (5 ft) depth. Assumed | yo110m area.
siope: 1:1, Bottom area,
based on nominal bottom
footprint of 555 mx 354 m
{182 fi x 116 f1).
600-128, White Site has been re
Bluffs Oil and
Oit Filter Dump
Site, Oll and Qil
Filter Dump Site .
600-128, White | 201.7 m (660 fi) | Soil: 111,321 L.CM Shallow site: Top, based on Depth, assumed all contaminated Assumes 1:1 NiA Undetermined | Probable Qesticides
Bluffs Pre-MED |x1524m (145,556 LCY) (see 1:1 slope from 3.1 m (10 £} | coi1e below 3.1 m (10 £6) meet layback for access and organic
Community (500 ) x 3,1 m | note 2) bottom depth. Depth, fuuman health and groundwater solvents
Damp Site 1, (10 1) (see assumed engineered protection criteria. Soil, based
Pre-MED White |note 2) structute frotn the surface 10 | oy depth, overburden, and
Bluffs 3.1 m (20 fi) depth. hottom area.
Community Assumed stoper 1:3.
Dump Site (Oil Bottom aréa, based on
Can Site} tiominal bottom footprint of
201.7 mx 152.4 m (660 fi x
500 f1).
600-131, White ite ha
Bluffs Water
Station and
Special
Fabrication
Shops and
Warehouse,
Special
Fabrication Shop
and Warchouse
600-132, White
Bluffs
Constructions
Contractor Shop
Landfill,
Construction
Contractor Shop
Landfifl

sunpey g eI °C "ASY
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Table A-2. Waste Site Information for 100 Aréa Remaining Sites. (44 Pages)

Contaminants of Potential Concern’
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WIDS | Waste and Other Tnformation Assumptions on Yolumes
Designation Dimcngions Vo&;?;nvaﬁggéon Excavation Contn(l:n; 2?;;2.&32?‘““” Nencontaminated | Radionuckides | Inorganics Organics
600-139, White eclassified as 1 ee Waste Site Re 41 for information,
Bluffs '
Antoimotive
Repair Shop and
| Associated Waste
Sites,
Automnotive .
Repair Shop
600-176, White | **15.2 m (50 ft) | Soil: 1,187 LCM Shallow site: Top, based on Depth, assumed ali contaminated Assumes 1:1 N/A Undetermined | Undetermined
Bluffs Paint x13.2m (50 ) | (1,552 LCY) (see 1:1 slope from 3.1 m (10 fi) ] o4i1c l;elow 3.1 m €10 ft) meet Iayback for access
Disposal Area x3.1m(i6f) |note2) bottom depth. Depth, human health, and gronhidwater :
(see note 2) assumned enginecred protection eriteria, Soil, based
strucinre from the surface to { op depth, overburden, and
3.1 m (10 1) depth. bottom area.
Assumed slope: 1:1.
Bottom area, based on
nowinal bottom footpriat of
152mx15.2m (50 ft x
50 ft).
G60O0-18Y, White Site has been reclassified as no acti
Bluffs Oil Dump :
600-188, White | #901.4 m (300 f1) | Svil: 22,648 LCM Shatfow site: Top, based on Depth; assumed all contaminated Assumes 1:1 N/A Undetermined | Undetermined
Bluffs Waste x 40.2m {29,613 LCY) (see 1:1 slope from 4.6 m (15 1) | oo below 4.6 m (15 £0) meet layback for access
Disposal (132 fty x 4.6 m | note 2) bottom depth. Depth, human health and groundwater
Trench 2 (15 ft) (see assumed engingered protection criteria. Seil, based
note 2) sirtcture from the surface to | o dépth, overburden, and
4.6 m (15 ft) depth. bottom area.
Agsumed slope: 131,
Bottom area, based on
nominal bottom feotprint of
014 mx 402 m 300 ftx
132 ft).
-1 600-190, White i
Bluffs
Warehouse
Tar/Paint
Disposal Area
] 600-201, White
Bluffs Paint and
Solid Waste
Disposal Site
6281, White
Bluffs Burn Pit

ouppay f Yeid ‘¢ AT
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Table A-2. Waste Site Information for 100 Area Remaining Sites. (44 Pages)

Waste and Other Information Assumptions en Volumes Contaminants of Potential Concern’
Wins - Volume/Demotitl Contaminated/Potentialt o
Designation Dimensions Waste ,;:T:m:n Excavation o ag::g?a:nin:teil Y| Noncontaminated Radiomiclides | Inorganics Organics
600-3, Hanford | *487.7m Soil; 145,376 L.CM Shaltow site: Top, based on { i Assumes 1:1 NiA Undetermined | Undetermined
Townsite Bxcess |(1600f)x [ (190,084 LCY) (see | 1:1 slope from 0.9 m 3 1) E;;{’;‘,;;‘;ﬁi‘j’;;‘;";‘i; ot | layback for scoess
Material Storage | 282.0 m (925 fi) { note 2) bottom depth. Depth, husan health and groundwater
Yard/Paint Pit [ x 0.9m (3 &) assumed engineered protection criteria. Soil, based
(see note 2) structure from the surfaceto { depth, overburden, and
0.9 m (3 fr}y depth. Assumed { poeom ared. '
slope: 1:1. Bottom area,
based on nominal botlom
footprint of 487.7 m x
282.0 m (1,600 ft x 925 fi),
600-107,213-J & as been reclay
K Cribs, Gable
Mountait
Plutotivm
Storage Vault
Cribs, 213-F &
K Cribs
G00-108,213-J & [ 12,2 m (40 ft) x | Soil: 255 LCM Shallow site: Top, based on Depth, sssumed all contaninated -Assumes 1:1 Undetermined | N/A N/A
K Vaults, 213-1 |37 m(12ft)x | (334 LCY) (sce note 2) | 1:1 slope from 24 m (8 8) | coits below 2.4 1 (B 1) meet layback for access
& K Storage 24m (8 ft) (sce bottom depth. Depth, human health and groundwater
Facility (5F),- note 2} assumed engineered protection criteria. Soil, based
2135 &K structurs from the surface 10 | oy depth, overburden, and
Magazine Waste . 2.4 m (B ft) depth. Assumed | potrom area. :
Storage Cavern, slope: - 1:1. Bottom area,
213-F &K based on nominal bottom
Storage Facility footprint of 122mx 3.7 m -
: (40 ftx 12 ).
600-109, HTCL, [30.5 m (100 fi) | Sail: 3,043 LCM Shallow site: Top, based on { pyenth, assumed all contaminated Assumes 1:1 N/A Undetermined | Probable pesticides
Hanford Trailer |x30.5m (3,979 LCY) (see 1:1 slope from 24 m (8 &) | cpils holow 2.4 m (8 ft) meet Inyback for access and organic
Camp Landfill | (100 fty x 2.4 m note 2) bottom depth. Depth, human health and groundwater solvents
{8 ft) (see assumed engineered protection criteria. Seil, based '
note 2} structure from the surface to

TEZA m 8y depiti, Assaied

slope: 1:1. Bottom area,

.t based on nominal bottom

footprint of 30.5mx 30.5 m

(100 ft x 100 ft).

on depth, overburden, and

[ bottorn area.
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* Table A-2. Wﬁsté Site Information for 100 Area Remaining Sites. (44 Pages)

Waste and Other Information

Assumptions on Volnnes

Contaminants of Potential Concern'
T

WIiDS v -

Designation Dimensjons vo}&::f;:;::ﬂ‘m Excavation Contaax:::;emﬁ c:iet:tially Noncontaminated | Radionnclides | Inorganics Organics
600-110, HTL, |[61.0m(200ft) |Soil: 14,380 LCM Shallow site: Top, based on ; Assumes 111 N/A Undetermined | Probable pesticides
Hanford x61.0m (18,803 LCY) (see | 1:1 slope from 3.1 m (10 ) E;}f‘;;?;;‘,";ﬁ‘;";‘}l%“;g‘ AR | Jayback for aceess and orgagic
Townsite (200 £ x 3.t m | note 2) ' bottom depth. Depth, uman health and groundwatcr. solvents
Landfifl (10 1t) (see assumed engineered proteetion criteria. Soil, based

note 2} structure from the surface to | 54 depth, overburden, and
3.1 m {10 £t} depth. hottom ared.
Assumed slops: 1:1,
Bottom area, based on
nominal bottom footprint of
610mx61.0m(200 ft x
200 f1).
600-111, P-11 #24m8 ) x |Soil: 209 LCM (391 | Shallow site: Top, based on Depth, assumed alf contaminated Assumes 1:1 Undetermined | N/A N/A
Critical Mass 2.4 m (8 fi) X LCY) (seenote 2) 1:1 slope from 4.6 m (15 ) | coits pelow 4.6 m (15 1) meet . layback for access
Laboratory Crib, {4.6 m (15 ft) ‘[ bottom depth. Depth, Fman heakth and groundwnter
116-F-6 (see note 2) assumed engineerad protection critesia, Soil, based
structure from the surface to | 5, depth, overburden, and
4.6 m (15 f1) depth. hottom area.
Assumed slope: 111,
Bottom area, based on
nominal bottom footprint of
24mx2.4m(8ftx8ft).
600-202, 152.4 m' (500 1) { Soil: . 91,540 LCM Intermediate site: Top, . Depth, assumed alt contaminated Assumes 1:1 N/A Undetermined | Undetermined
Hanford x76.2 m (119,692 LCY) (see based on 1:1 stope from soils below 6.1 m (20 ) meet layback for access :
Townsite Four | (250 ft) x 6.1 . { nate 2) 16,1 m (20 f1) botiom depth. 1 hyrian health and growndwater
Bum and Burial | (20 {t) (see Depth, assamed enginesred protection criteria. Soil, based
- Pits note 2) structure from the surface to | o depth, overburden, amd
6.1 m (20 ft) depth. bottom ares.
Assumed slope: 1:1.
Bottom area, based on
nominal botwom foolptint of
1524 mx 762 m (500 ftx -
600-204,
Hanford
Townsite Burn
and Busial
Trench

SupaY PRI ¢ "A%Y
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Table A-2. Waste Site Information for 100 Area Remaining Sites. (44 Pages)

WIDS | Waste and Other Information Assumptions on Volumes Contaminants of Potential Concern’
Designation Dimensions VD;‘;:;%%%?S;O“ Excavation Contag]; :&mﬁﬁ“ﬂw Noncentaminated | Radionuclides | Inorganics Organics
600-205, 61.0 m (200 fty | Soil: 3,509 LCM Shallow site: Top, based on : Assumes 1:1 N/A Undetermined | Probable pesticides
Hanford X305 m {4,580 LCY) (see 1:1 slope from 1.5 m {5 ft) ?Ozgsu;,e?‘s:vu?t;d;lg (f)gt?::el:ated layback for access and organic
Townsite (00 ) x 1.5 m |note 2) - boftom depth, Depth, tman health and groundwater ) solvents
Landfill 2 (3 t) (see assumed engineered protection criterla, Soil, based
note 2) stracture from the surface to | depth, overburden, and
1.5 m (5 ff) depth. Assumed | poeom area.
slope: 1:1. Bottom atea,
based on nominak bottom
footprint of 61.0 m X 30.5 m
(200 1t x 100 1),
G00-208, 18.3 m (60 ft) x { Soil: 264 LCM Shaltow site: Top, based on Depth, assumed all contaminated Assumes 1:1 N/A Undetermined | Undetermined
Hanford 0.6m (20f)x ] (345 LCY) (seenote 2) j 1:1 slope from LS m (516} | onts helow 1.5 m (5 f£) meet {ayback for access
Construction L5 m (5 ft) (see bottom depth. Depth, human health and gronndwater
Catup Boller note 2) assutned engineered protection criteria, Scil, based
House Ponds structure front the surfuce 10 | oy gepth, overburden, and
1.5 m (5 it) depth. Assumed | pottom aren, i
slope: 1:1. Bottom ares,
based on nominal bottomn
footprint of 183 mx 0.6 m
. £60 i x 20 ). )
UPR-600-18, *54,9 m (180 ft) | Soil: 1,838 LCM Shallow site: Top, based on Depth, assumed all contaminated Assumes 131 Piutonium N/A N/A
P-11 Fire and x30.5m (2404 LCY) (see B slope from 09 m 3 ) | coitc below 0.9 m (3 fi) meet layback for access
Contamingtion | (100 ft} x 0.9 m | note 2) bettor depth. Depth, human health and groundwater
Spread, (3 ) (see assumed engineored protection criteria, Sof, based
UN-600-16, note 2) steuctue from the surfuce 0 1 oy depth, overburden, and
UN-616-16 0.9 m (3 fry depth. Assumned | yostom area,
slope: 1:1. Bottom arca,
based on nominal bottom
footprint of 549 mx 305 m
(180 ft x 100 fi). ) .
216-N-1 Cooling | 152.4 m (500 ft) | Soil: 10,484 LCM Shallow site: Top, based on | pepth, assumed all contaminated Agssumes 1:1 f:glo. 9:1%" TG | Undotermined | NiA
Water Pond %305 m (13,708 LCY) (sec 1:1 slope from 1.8 m {6 1) { cite hetow 1.8 m (6 £ty meet layback for access mﬁl;, U,
(100 ft) x 1.8 m- | note 2) bottom depth. Depth, humen health and groundwater Pa
(6 1) (see assumed engingered protection griteria. Soil, based
note 2) structure from the surface to | o, depth, overburden, and

1.8 m (6 ft) depth. Assumed
slope: 1:1. Bottom area,
based on nominal bottom
footprint of 1524 m x

30.5 m (300 ft x 100 t).

bottom area.
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Table A-2.- Waste Site Information for 100 Aren Remaining Sites. (44 Pages)
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WIDS Waste pid g%gr_mfommtion‘ Assumptions on Volumes Contaminants of Potential Concern®
Designation Dimensions D&:;fén;;ﬁgém Excavation Cuntagﬁﬁa ted_fl:;it‘einually Nencontaminated | Radionuclides | Inorganics Organics
216-N-2 Cooling [ 152 m (50 ft) x | Soil: 220 LCM Shallow site: Top, based on | py,... : Assumes 1:1 WCo, M8r, 1'Cs, | Undetermined | N/A
Water Trench 30m0R)x | (288 LCY) (see note 2) | 1:1 slope from 2.1 m (7 fr) iﬁg%;;ﬁ“;?ﬁtl:; ?31#;1?@ layback for access | '™Hu, 138I’J,
2.1 m (7 ft) (see botiom depth, Depth, human health and growndwater =idipy
note 2) assumed engineered protection criteria, Sofl, based
strmcture from the surface fo | depth, overburden, and
2.1 m(7 ft) depth. Assumed | poyoro o '
slope: 1:1. Bottom area,
based on nominal bottom
footprint of 152 mx 3.0 m
(50 ft x 10 f1).
216-N-3 Cooling | 15.2 m (50 £ty x | Soil: 290 LCM Shallow site: Top, based on ; Assumes 1:1 ®Co, X5, V'Cs, [ NIA NrA
Water Trench 6.4 m 208 % | (380 LCY) (see note 2) | 11 slope from L8 m 6 1) | ooy o Lo e o a5 | lagback for access |, U, ‘
1.4 m (6 ft) (see bottam depth. Depth, fuman health and groundwater A0y,
note 2) assumed engineered protection critetia. Soil, based '
structure from the surface to { depth, overburden, and
1.8 m (6 1) depth, Assumed | poyon aren
slope: 1:1. Bottom area,
based on nominat bottom
footprintof [5.2mx 6.1 m
X (50 t x 20 1),
216-N-4 Cooling | 152.4 m (500 ) | Soil: 20,379 LCM Shallow site: Top, based on ; Assumes 1:1 o, M1, PiCs, | N/A N/A
Water Pond x61.0m (26,646 LCY) (see 1:1 stope from 1.8 m (6 ft) Egi%;;ﬂ“ﬁgd,:l:g %t::zated Iayback for access | ™En, ¥%J,
(200ft) x 1.8 m [ note 2) bottom depth. Pepth, human health and groundwater ondp,
|6 1) (see assumed engineered profection criteria. Soil, based
note 2) structure from the swface to |, depth, overburden, and
1.8 m (6 f) depth. Asstmued |y ’
siopa: 1:1, Bottom area,
based on nominal bottom
footprint of 1524 mx 61 m
(500 £t x 200 f1).
216-N-5 Cooling | 24.4 m (B0 ft} x } Soil: 352 LCM Shatlow site: ‘Top, based on | pony sosumed all contaminated | Assumes 1:1 B0, %8r, BICs, | Undetermined | Nid
Water Trench - {4.6m{15f)x | (460 LCY) (see note 2) | 1:1 slope from 1.8 m (61 | 4511, I;e[aw 1.8 m (6 ) meet Inyback for aceess | “Bu, ™'U :
1.8 m (6 ft) (see bottom depth. Depth, ' B90py

note 2)

_jassumed engingered. . .

structure from the surface to
1.8 m (6 ft) depth. Assumed

‘| slope: 1:1. Bottom area,

based on nominal bottom
footprint of 244 mx 4.6 m
(80 ft x 15 fi). .

human health and groundwater
proteotion crlterin—Soil, based
on depth, overburden, and
bottom area.

unpay g el ¢ a9y
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Table A-2. Waste Site Information for 100 Area Remaining Sites. (44 Pages)

WIDS Waste and Other Information Assumptions on Volumes Contamivants of Potentiol Concern’
A Yolume/Demolition . Contaminated/Potentinlly . . .
Designation Dimensions Waste Volume Excavation Contaminated Noncontaminated mRadmnuclldes Inorganics Orpanics
216-N:6 Cooling | 152.4 m (500 f) | Seil: 15,427 LCM Shaliow site: Top, based on ; Assumes 1:1 Co, ¥8r, "Cs, | Undetermined | N/A
Water Pond X457 m (20,171 LCY) (see 1:1 slope from 1.8 m (6 ft) 5;?: };e?:f:,“;l.egdnil:; ?:;t?nﬁ;:ated layback for access | " Eu, 20,
(1501t} x 1.8 m [nots 2) bottom depth, Depth, humnan health and groundwater Ay
(6 £t) (see assumed engincered protection ciiteria, Soil, based
note 2) structure from the surface to | oo depth, overburden, and
1.8 m (6 ft} depth. Assumed | potrom area.
slope: 1:1. Bottom aren,
based on nominal bottom
footprint of 1524 m x
45,7 m (500 ft x 150 f1).
216-N-7 Cooling | 24.3 m (80 £2) x | Soik 35ZELCM - Shallow site: Top, based on : Assumes 1:1 ®Ca, V51, OCa, | NFA NIA
Water Trench 46m(I5fyx | (460 LCY) (see note 2) | 1:1 slope from 1.% m (6 ft) g?itgﬁg:uﬁd;&; ?gt;n:;:md layback foraccess | “**Eu, 233U
1.8 m (6 ft) (see bottom depth. Depth, Iumam Leatth and proundvater 2y
note 2) assuined engineered protection criteria. Soil, based
structure from the surface to | o depth, overburden, and
1.8 m (6 °ft) depth. Assumed bottom area.
sfope: 1:1. Bottom arca, :
based on nominal hottom
footprint of 243 mx 4.6 m
(80 frx 15 1),

' Determination of specific SVOAs and VOAs will be made on a site-specific basis. The site profile concepl is a generie approach to assigning confaminants of potential concern (COPCs) to the more than

200 remaining sites at Hanford, Final assignment of COPCs must be determined based on the specific site conditions and information available during the investigation to determina the appropriate COPCs

for a'given site. ‘With project decision-maker concurrece, the final COPCs may then be incorporated into the final sampling approach.
? Dimensions and waste volumes for this candidate site can be found in Calewlation No. QF00X-CA-C0028 and EPA {1999).

* Depth assumed based on analogon.
= Width, length, and depth assumed.

BCF = bank cubic foot

BCM = bank cubic meter

N/A~ =not available

NEDES= al Pollutant Discharge
PCB = polychlorinated biphenyl

s site.

ion System

SVOA = semivolatile organic analyte
SVOC. = semivolatile organic compound

TBD  =tobe determined.
TPH = total petzolewrn hydrocarbon
VOA = vyolatile organic analyte

uo;iemm;u; NS IS — V x!puéddv
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APPENDIX B

SUMMARY OF RESRAD METHODOLOGY

B.1 INTRODUCTION

Cleanup of radionuclides in soils at 100 Area liquid waste disposal sites is intended to achieve a
cumulative 15 mrem/yr above background dose rate. Determining when remedial action has
achieved this cleanup level involves converting radionuclide concentrations {pCi/g) in soil into
dose rates (mrem/yr) using a dose assessment model. Use of a model requires an exposure
scenario that specifies a hypothetical receptor (i.¢., a resident, worker, or recreational user of a
site), pathways of exposure from radionuclides in soil to the receptor, and assumptions and
parameters to estimate exposures and doses to the receptor from radionuclides in soil. This
appendix describes the model selected to perform dose assessments for the 100 Area Remedial
Design (RD)/Remedial Action (RA), describes the exposure scenario, and presents the
parameters and assumptions used in the model. The version history for the RESidual
RADioactivity (RESRAD) model is listed in Section B.7.

B.2 MODEL SELECTION

The RESRAD model was selected for the 100 Area RD/RA and demonstration project as the
dose assessment model for generating remedial action goals (RAGs) for radionuclide
contaminants in soil and for verifying that concentrations remaining after remedial action
achieve the 15 mrem/yr cleanup level. The RESRAD model was developed by Argonne
National Laboratory (ANL) to implement U.S. Department of Energy (DOE) guidelines for
residual radioactive material in soil {ANL 1993). The model has been accepted by the U.S.
Environmental Protection Agency (EPA) for performing dose assessments to support the U.S.
Nuclear Regulatory Commission (NRC) and EPA proposed radionuclide soil clcanup standard of
15 mrem/yr above background (EPA 1994a).

B3 EXPOSURE SCENARIO

A primary goal of the Interim Action Record of Decision (ROD) signed in September 1995 by
the Tri-Parties is to achieve cleanup levels that would not restrict future land use in the

100 Areas. This goal was identified by the Future Site Uses Working Group and was
emphasized by many stakeholders during the development of the Proposed Plan and during the
- public comment period. This general goal must be specified in terms of an exposure scenario
and exposure pathways to use RESRAD fo convert radionuclide concentrations in:soil into'a
dose. :

For the purpose of using RESRAD, unrestricted future use in the 100 Areas is represented by an
individual resident in a rural-residential setting, This resident is assumed to consume crops
raised in a backyard garden; consume animal products, such as meat and milk from locally raised
livestock or meat from game animals (including fish); and live in a residence on the waste site.

Remedial Design Report/Remedial Action Work Plan for the 100 Area
February 2004 _ B-1
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The exposure pathways considered in estimating dose from radionuclides in soil are inhalation; .
. soil ingestion; ingestion of crops, meat, fish, drinking water, and milk; and external gamma
exposure. This individual is conservatively assumed to spend 80% of his lifetime on site.

The selected exposure pathways are consistent with the recommendations provided by the
RESRAD user's manual (ANL 1993), except for exclusion of the radon gas inhalation pathway.
Protection of groundwater is intended to achieve maximum contaminant levels {MCLs), which is
consistent with the NRC and EPA proposed radionuclide soil cleanup standard (EPA 1994b).

For fish ingestion at the 100 Area sites, there is little likelihood that surface runoff to the point of
exposure (the Columbia River) would contribute significantly to total exposure. For most of the
‘contaminants of potential concern in the 100 Areas, external exposure would be the dominant
exposure pathway (ingestion and inhalation exposure pathways contribute little to total

exposure). However, for strontium-90, ingestion pathways are the dominant exposure pathways
and should be included to properly address cleanup of strontium-90 in soil.

B4 EXPOSURE PATHWAYS

The following exposure pathways were used to convert radionuclide concentrations in soil to
doses:

External exposure
Inhalation of suspended dust
Crop ingestion

Meat ingestion

‘Milk ingestion

Aquatic foods ingestion

Soil ingestion

Drinking water ingestion.

® & & & o & 8 @

B.5  ASSUMPTIONS

The input parameters and assumptions used in RESRAD to generate the lookup values presented
in the Remedial Design Report/Remedial Action Work Plan (RDR/RAWP) are summarized in
Table B-1. For the purpose of site closeout verification, the RESRAD input values (e.g., the
thickness of the contaminated zone, the thickness of the uncontaminated zone, and the size of the -
waste site) will be determined on a site-specific basis. RESRAD calculates all radionuclides in
the decay chain (daughters) in calculating ingrowth and decay. It has not been determined what
daughters were present at the time of waste emplacement, but they would be insignificant dose
contributors; therefore, estimated daughters are not calculated or input.

Values for some of these parameters (e.g., thickness of the contaminated zone, thickness of the _
uncontaminated zone, areal extent of the site, and leachability) depend on specific site .
characteristics. Waste sites near the river (such as outfalls) may require modified input

Remedial Design Report/Remedial Action Werk Plan for the 100 Area
February 2004 - . B-2
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parameters. For purposes of developing lookup values to guide field excavation, generic values
have been assumed; however, to verify whether a specific site has met cleanup goals, input
values will be determined on a site-specific basis.

B.6 NATURE AND EXTENT OF CONTAMINATION

The general process will be to first determine the nature and extent of residual contamination
{concentrations and thickness of contaminated zone[s]). This information will then be input to
the RESRAD model to evaluate migration potential. The specific process to determine the
thickness of the contaminated zone(s) and the associated contaminant profile, will follow a
hierarchy as shown by these steps: '

1. Assume worst case . Concentrations of residual contamination are uniform from
the bottom of the excavation to groundwater. If modeling
using this assumption indicates that this is protective of
groundwater and the river, no further evaluation will be

performed.

2. Site-specific information Use process knowledge, historic sampling data, _
remediation data, etc., to determine profile. If available
site-specific information is sufficient, no further evaluation
is required.

3. Analogous site information Compare site to other sites for which profile has been
determined to see if appropriate analogies can be made.
The factors considered could include site stratigraphy,
depth to groundwater, volume of liquid disposed, and type
of contaminants. If available analogous site information is
sufficient, no further evaluation required.

4. Subsurface sampling: The safest, most cost-effective method (e.g., trenching,

- boreholes) will be used 1o obtain site-specific data. The
data obtained from subsurface sampling are not intended to
meet statistical criteria for representative sampling, but will
provide a qualitative measure of the extent of
contamination below the site. Location will be determined
on a site-by-site basis by DOE using data collected during

. excavation. :

It is anticipated that, through data collection in two or three subsurface sampling events,
information will be gained in order to determine if Option 4 is a viable option to verify the
conceptual model to allow for site closeout. The Tri-Parties will evaluate the information to
determine whether to continue this practice. '

Remedial Design Report/Remedial Action Work Plan for the 100 Area
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B.7 ___RESRAD VERSION HISTORY

The RESE AD version history available from the RESRAD Internet web site ‘
(http://web.cad.anl.gov/iresrad/home2/reshstrv.cfm) is reproduced below with the most recent
version and itsissue date listed first. This history is supplemented with notes presented at Fri-
Party Agreement unit managers’ meetings.

RESRAD 6.21 (9/5/02)':

» Corrected transfer factors defauit distributions for several radionuclides to match those listed
in NUREG/CR-6697 (INRC: 2000).

s An enhanced probabilistic output graphing capability has been added.
A problem with spontaneous fission in the water pathway has been correcied.
Minor changes were made to the Dose Conversion Factor (DCF) Editor, mciudmg the
resolution of problems with dose units and creation of risk factors.

¢ A Windows® XP compatibility issue has been resolved, making RESRAD comp]etelv
Windows® XP compatible. ‘

RESRAD 6.2 (5/31/02)":

" o Fixed correlation bug that occurred when a laree number of parameters is specified for
uncertainty analysis. _

The interactive output now allows scatter plots of input parameter vs. input parameter.
There is no longer a prompt to save the input file after a probabilistic run.

A printer driver is no longer required to view output.

Interactive output is now closed when "File, Run" is selected,

Uncertainty database is compacted after a RESRAD run.

The external DCF values for U-2384D and Ce-144+D changed from 1.37E-01 10 1.52E-01
and 3.20B-01 to 3.24E-01, respectively.

" RESRAD 6.1 {7/27/01):

» Risk Iibférv now includes Health Effects Assessment Summary Tables (HEAST) (EPA 1995,
2001), FGR 13 Morbidity (EPA 1999), and FGR 13 Mortality (EPA 1999,
e User choice of radiological units: Ci, Bq. dps, dpm for activity and mrem or.Sv for dose.

! Comparison of radionuclide dose and excess caricer risk caleulated from the 116-F-9 Animal Waste Leaching
Trench cleanup verification data using RESRAD versions 6.2 and 6.21 showed no differences in predicted dose

rates or predicted excess cancer risks.

% Comparison of RESRAD outputs from versions 6.1 and 6.2 for uranium-234. uranium-233, and wranium-238 data

from the 316-1 South Process Pond shows that the predicted dose rates are siightly increased in version 6.2 outputs,
but there are no changes o excess lifetime cancer risks predicted by RESRAD. For 100 Ares waste sites,
uramium-238 activity was either below background {ard therefore not modeled in RESRAD)Y or uranium-238 was
not a contaminant of concern (COC) in all cleanup verification packages that have been completed. Therefore,
uranium data from a 300 Area site were used to compare dose estimate tesults from RESRAD version 6.1 to 6.2,
Cerium i:/sa not identified as a COC for anv of the waste sites for which RESRAD version 6.1 was used.

Remedial Desigﬁ Report/Remedial Action Work Plan for the 100 Area
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The area factor (AF) for a zero wind speed is 1. The AF for wind speeds ereater than 10m!s

is AR(10).

. Bas1c radiation dose limit chanaa:ed from 30 to 25 mrem/vr.

¢ Provide more feedback to the user when the uncertainty output is being processed

o  Uncertainty database updated to Microsoft® Access 2000.

e Improved help.

RESRAD 6.00 (10/15/00):

o The probahilistic version was updated and released including the following features:

o Default data distributions for important variables. .

* Template files for non-radionuclide dependent variables.

o A help system to display the input distributions.

¢ Feedback on how long the calculation will take.

» A robust user input screen for setting distributions. input correlations, and samglmg
characteristics, .

s An estimate of the varjability of the end results given the sampling size and characterigtics.

» A set of 4 output results including interactive tables and graphs, a full report, and a SEI’UCthed
database with all the raw samplings and intermediate results.

e Input-output correlation analysis.

e Analysis with both the peak-of-the-means and means-of-the-peaks methods.

* Windows user interface code upgraded from 16-bit Visual Basic® (VB to 32-bit VBE.

¢ Quadruple precision used in Bateman calculations for decay/ingrowth source factors. This is
important for decay chains of 5 or longer.

uadrople precision used in Romberg integrations. This shortened calculations times and

completely eliminated convergence failure errors.

» Improved integrated risk convergence. ‘
Introduced ratic between defaull DCF and DCE for inorganic C-14,

» Included occupancy considerations for the inhalation of gaseous C-14 and tritinm. Removed
consideration of tritium in particulate form.

* Consider evasion losses of C-14 and tritium for groundwater pathways.

» Improved robustness when chain retardation factor ratios widely vary in different zones.

* Add ability to perform non-integrated risk (1 point).

s Improved radon progeny risk calculation.

RESRAD 5.95 (12/23/99):

Easvy 1g use DCF editor,

All Fortran code upgraded from Fortran 77 gLahey F771L3} to Fortran 95 (Lahey/Fujitsu
LES5). :

Remedial Design Report/Remedial Action Work Plan for the 100 Area _
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RESRAD 5.91 (9/23/99):

Revamp DCF editor.

Gracefully notifies user if a calculation error occurs.

Uncertainty analysis improveinents.

Time integration of dose.

Allow user to find pathway peaks. , :

Improve treatment of 4th and 5th daughter radionuclide in eroundwater calculation.
Y2K compliance check. -
Provide Windows standard help.

Add additional nuclides.

Ability to run batch files.

Allow sensitivity anaiysis on plant factors.

Distribute with Uncertainty analysis (still under "For Test and Evaluation").
Interface improvements.

¢ & & 5 B & " & " e e a0

RESRAD 5.82 (4/30/98):

s Allow plot data 10 be exported to tab-delimited text file.
s Corrected Installation problem on Windows® 3.1,

+ Corrected plotting problem for soil guidelines,
RESRAD 5.81 {(4/9/98):

Corrected plotting problem for soil suidelines.

Corrected sensitivity plotting problems with branching radionuclides.
Enhanced file saving checks before running.

Does not allow negative time since waste placement,

Corrected uncertainty plotting problems with branching radionuclides.

RESRAD 5.80 (3/13/98):

Suppoit for Windows NT®, _
Repaired "Export to EXCEL” for latest versions,
Allow sensitivity on leaching and solubility.

Yarious interface improvements.

* Comparisons of RESRAD outputs for several 100-B/C Area waste sites showed that the maximum dose due to

direct exposuore predicted by RESRAD 5.91 s 1% 1o 4% lower than the dose predicied by RESRAD 5.82 while all

otlier RESRAD outputs are virtuaily the same. The year of the peak doge predicted by RESRAD 5.91 is lower, bur .
the predicted peak dose and peak sroundwater radionuclide activities {concentrations) are virtually identical for '
RESRAD 5.91 or 5.82.

Remedial Design Report/Remedial Action Work Plan for the 100 Area
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RESRAD 5.782 (10/31/97Y:

» Fixed various interface problems.

RESRAD 5.781 (8/29/97);

- »  Change default Mass Loading Factor in occupancy factor to 0.0001 s/m3.
e Easier Cancel option.
e Reset Co-60 Plant Transfer Factor.

RESRAD 5.78 (8/20/97):

s Correctly initialize meat concentrations.
» Correct plotting problem with branching radionuclides.
» Use exponential notation on plots when appropriate.

RESRAD 5.77 (8/8/97):

* Do not print peak dose table when peak is a user selected time.
s Allow plotting of soil concentrations,
o Initialize meat concentration.

RESRAD 5.76 (7/25/97Y:

Ensure convergence for distribution coefficient (Kd) calculation, given water concentrations.

Disallow user selection of variables not supported for sensitivity analysis.
Add sensitivity description to graphics title.

Add single pathway name {0 graphics title.

Allow foe sensitivity analysis of single nuclide and single pathway.
Minor interface cleanup. '

Installation cleanup.
Add menu selection to allow user to save all reports.

Plot data at .timgz of maximum dose (peak).
RESRAD 5.75 (7/4/97):

Incorporation of new area factor rnodel for inhalation,
Time integrated risk. '
User's ability to change vadon DCE.

User's ability to change Plant Factors.

Compatibility with Uncertainty Analvsis.

DCEF Library Save/New feature cleanup.

Graphics logk update.

Graphics interface. .

* & & . & & 8 @
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Button prompts for navigator.

C-14/tritium calculations off then pathways off.

Groundwater reorganization.
External DCF includes beta component .

RESRAD 5.70 for Windows® (1/31/97);

Release of Windowsr Version with DOS "emulator”.
Runs on Windows® 3.1 and Windows® 935.

RESRAD 5.62 (7/3/96):

-

*

Updated default Slope Factors from latest HEAST tables.

Added an error check to the Fortran module to avoid file collisions in Windows.

RESRAD 5.61 {8/28/95).

Corrected an error in the calculation of water-independent radon doses for eraphic points in
cases where the contaminated ares is less than 100 meters.

Corrected an error which caused short-lived radionuclides to have a zero Kd if the
calculations are run after changing the half-life, but before going to screen RO12.
Corrected an error in the calculation of food storage time correction factors for small

concentrations near the end of a decay chain.

Half lives were changed to reflect ICRP-38 data.

RESRAD 5.60 (4/25/95):

Corrected errors in eraphing interface routine {(RESPLOT).
Corrected U-238 external dose conversion factor to FGR-12 value.

Updated Slope factor tables.
Modified internal dose conversion factors to mateh FGR-11,

RESRAD 5.50 (3/14/95):

Replace the external gammapathway model with a model based on the FGR-12 database,

Significantly modified the graphing interface.

Corrected an error in the concentration report for radionuclides with branch decay
Changed the default value reported for the foundatmn depth in the Rddon pathway in
SUMMARY REP to the new default of - L.

Added a warning and check to prevent attempting calculation of Kd's using water
concentration in cases where there are no unsaturated zones.

Corrected a problem with switching to a 6 month cut-off half-life with Sb-123 selécied.

Remedial Design Report/Remedial Action Work Plan for the 100 Area
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RESRAD 5.44 (2/16/95):

» Changed the radon pathway's default foundation depth to -1 m to assume (conservatwei v)
that buildines are built on top of the contaminated zone.

s Added various checks to input, calculation, and output.
& modified Radon pathway to reduce execution time.

RESRAD 543 (1/11/95):

¢ Modification to correct 8 potential bug which may miscalculate daughter concentrations in
the saturated zone in cases where there 1s no unsaturated ZOone,

RESRAD 5.42 (1/5/95):

o Corrected SOILD external calculations (Shape factor between -1 and ).

RESRAD 5.41 (5.40) (11/28/94):

e Modification to the cover and depth factor for the trifium and carbon-14 (C-14) mgesnen and
inhalation pathway models.
Changed the effective surface density to correspond with the current default soil density.
Changed tritium and C-14 deposition velocity from 0.0 o 0,001 m/sec .

o Besin distribution of RESRAD.QA input and report to verify RESRAD calculations on a
user's computer. ' ' '

" RESRAD 5.191 (8/22/94):

s  Modified soil ingestion rate for onsite occupancy
e TFixed an occasionally incorrect Summary Report entry which showed the summed pathway
dose total to be zero.

RESRAD 5.19:

s Support networked pringers.
o Modify interface to comrectly disable/enable parameters according to the current pathways,

RESRAD 5.18 (7/13/94).

¢ User interface modiﬁed to reflect commenis from Halibuﬁon NUS (Halliburton NUS
Corporation 1994). These modifications include changes to the allowable ranges of several

parameters and better checks on sensitivity ranges.
¢ 1lser interface modified to always display "Hot Keys".
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RESRAD S.17:

e Modification to account for decay and ingrowth during food storage time {from harvest io

consumption).
RESRAD 5.16:

e Minor correction to the Dose Factor Library Files,

RESRAD 5.05 (3/11/94):

e Corrected a potential problem in the calculation of daughter transfer fuhcéion the ground

water transport model.
¢ Added site-specific data files name o screen banner line.

RESRAD 5.04 (2/23/94):

o Allow user access to soil mixine depth when soil ingestion is the only active pathway.
s _Correct a problem caused by certain cover depths and dengities.

RESRAD 5.03 (12/16/93);

» Incorporation of ROMBERG integration method.
RESRAD 5.02 (12/15/93):

e Modified DEFAULT.DAT and PATHCHK.DAT to correct minor bugs.

RESRAD 5.01 (12/2/93Y.

e Corrected the concentration report for radionuclides with a spontaneous fission branch
fraction. '
Muodify interface checks and enable/disable features.
Add Laser Jet 4 to the printer menuy. '

RESRAD 5.00 (9/24/93):

»  See Manual ANL/EAD/LD-2 (ANL 1993) for status,
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Table B-1. Input Parameter Values Used in RESRAD to Calculate Remedial Action Goals
for Direct Exposure and Groundwater/River Protection. (6 Pages)

ompay q Heiq s Ay

, User Input,
RESRAD Parameter Units User Iuput, i):rect Groumdwater/River Rationale Reference
Category Exposure . b
Protection’
Exposare Pathways NA External Gamuma, Plant Ingestion, Meat
Inhalation, Plant Ingestion, Milk Ingestion,
Ingestion, Meat Aquatic Foods, Drinking
Ingestion, Milk Water
Ingestion, Aguatic
Foods, Drinking Water,
Soil Ingestion
RO11-CZ Area of CZ m? 10,000 10,000 Generic site model®
Thickness of CZ m 4.6 6.0 Direct exposure - cleanup standards apply to
upper 4.6 m (15 R&); GW/River - half the
vadose zone in the generic site model is
contaminated, balf is uncontaminated
Length Parallel to Aquifer |m 100 1600 Square root of contaminated site area
Flow
Radiation Dose Limit mremfyr 15 4 Direct exposure - proposed federal standard |40 CFR Part 196; 40 CFR Part 141
’ for soily GW/River - standard promulgated
under SDWA
Elapsed Time of Waste yr 0 0 RESRAD default
Placement
RO12 ~ Initial All radionuclide pCifg 95% UCL statistical 95% UCL statistical
Concentrations of jcontaminants of concern values values
Principal i
Radicnuclides
RO13 - Cover and  {Cover Depth m 0 4.6 (Generic Site Model; GW/River - Assume
CZ Hydrological clean fill is used to applicable depth of
Drata remediation
Density of Cover Material  |g/om’ Not used 1.6
Cover Erosion Rate miyr Mot used 0.001
Density of CZ gfem’ 1.6 - Soil [16-S0n Hanford 100 Area-specific data DOR/RL-90-07
2.31 - Concrete 2.31 - Concrete Concrete-specific density Perry’s Chemival Engineers'
) Handbook.
CZ Erostou Rate m/yr 0.001 0.001 RESRAD default
CZ Total Porosity 0.4 0.4 WDOH guidance WDOH/320-015
CZ Field Capacity 0.15 0.15 ANL guidance ANML, 1999
CZ Hydraulic Conductivity jm/yr 250 250 Hanford 100 Area-specific data DOE/RL-96-11, DOB/RL-93-37
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Table B-1. Input Parameter Values Used in RESRAD to Calculate Remedial Action Goals
for Direct Exposure and Groundwater/River Protection. (6 Pages)
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i . {iser Input, :
EE[SEROAYD Parameter Units Usexﬁin;:;:;rlg:rect Groundwater/River Rationale Reference
BOry P Proiection®
CZ b Parameter 4.05 . 4,05 WDOH guidance WDOH/320-015
Hurmidity in Air glom® 8 8 RESRAD default
Evapotranspiration Rate 491 0.1 EPA, Region X guidance Letter from BPA
Wind Speed M/s 34 34 Hanford Site average PNNL-12087
Precipitation mfyr G.t6 0.16 Based on 16 cm (4.3 in.) average annwal DOE/RL-90-07
rainfall '
Irrigation Rate miyr 0.76 0.76 EPA, Region X guidance Letter from EPA
Irrigation Mode Qverhead Overhead RESRAD defalt
Runoff Coefficient 0.2 0.2 RESRAD default
Watershed Area for Nearby |m® 1,000,000 1,000,000 RESRAD defauly
Stream or Pond ]
Accuracy for Water/Soil 0.001 0.001 RESRAD default
Computations )
ROM4 - SZ Density of SZ gleny? L6 L6 Hanford 100 Area-specific data DOE/RL-90-07
Hydrological Data - -
SZ Total Porosity 0.4 0.4 WDOH guidance WDOH/320-015
5Z Effective Porosity 0.25 0.23 WDOH guidance WDOH/320-015
87 Pield Capacity 015 0.15 ANL JANL, 1999
8Z Hydraulic Conductivity m!yr' 5,530 5,530 Hanford 100 Area-specific data DOE/RL-96-11, DOEMRL-93-37
SZ Hydraulic Gradient 0.00125 0.00123 Based on GW velocity = 27.8 m/yr, porosity |DOB/RL-94-136
= (.25, hydrauiic conductivity = 5,530
$7. b Parameter 405 4.05 WDOH guidance i WDOH/M320-015
Water Table Drop Rate m/yr {000 0.001 RESRAD default
Well Pump Intake Depth wmbelow 4.6 4.6 Typical RCRA well sereen length
witer table : . :
Nondispersion or Mass- ND ND RESRAD default
Balance
Well Pumping Rate mafyr 250 250 RESRAD default
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Table B-1. Input Parameter Values Used in RESRAD to Calculate Remedial Action Goals

for Direct Exposure and Groundwater/River Protection. (6 Pages)
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IEESRAD Parameter Units User Input, Dsrect Groi}:g:‘vﬁsr/tfﬁver Rationale Reference
ategory Expesure Protection®
RO1S - Number of Unsaturated ! 1 Generjc site model; one contaminated zone, [DOE/RL-96-17
Uncontaminated ) Strata one uncontaminated zone
and Unsaturated . R
Strata Hydrological Thickness ™ 12 6 Generic site model DOE/RL-96-17
Data Sail Density glem’ 1.6 - Sail 1.6 - Soil Hanford 100 Area-specific data . DOE-RL 1992
2.31 - Concrete 2.31 - Concrete Concrete specific density Perry's Chemical Engincers' Handbook
Total Porosity 0.4 0.4 WBOH guidance WDOH/320-015
Effective Porosity .25 0.25 WDOH guidance WDOH/320-015
Field Capacity 0.15 0.15 ANL ANL, 1999
. Soil-specific b Parameter 4,05 4.05 WDOH guidance WDQH/M320-015
Hydraulic Conductivity mfyr 256 250 Hanford 100-Area specific data DOE/RL-96-11, DOE/RL-93-37
RO16 - Distribution {CZ Kd mlsg Contaminant-specific . |Contaminant-specific Appendices Dand B DOE/RL-96-17
Sg:igii?g and Uncontaminated Zone Kd Contaminant-specific Comanﬂnam-speciﬁc Appendices D and E DOB/RL-96-17
Saturated Zone Kd Contaminsnt-specific  FContaminant-specific Appendices D and B DOBE/RL-96-17
Leach Rate fyr Contaminant-specific  jContaminant-specific RESRAD manual
Saturated Solubility g 0 RESRAD defanit
R0O17 - Inhalation  |Inbalation Rate m"lyr 7,300 Mot used WDOH puidance WDOH/320-015
ind BrIemal . \ass Loading for nhalation |gf’  0.0001 Not used WDOH guidance WDOH/320.015
Exposure Duration yr 30 30 RESRAD default
Indoor Dust Filtration Factor 04 Not used RESRAD default
External Gamuma Shieiding 0.8 Not used WDOH guidance  WDOH/320-015
iFactor i '
Indoor Time Fraction 0.6 Not used WDOH guidance WBDOH/320-015
Outdoor Time Fraction 6.2 Not used WDOH guidance WDOM/320-015
Shape Factor Circutar Not used RESRAD defaul
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Table B-1. Input Parameter Values Used in RESRAD to Calculate Remedial Action Goals

for Direct Exposure and Groundwater/River Protection, (6 Pages)

. User Input,
l({:fa:tSeR:D Parameter Units Useliglxn}:g::rzirect Groundwater/River Rationale Reference
BOXY P Protection®

RO1B - Ingestion  |Fruits, Vegetables, and kgfyr 110 Mot used WDOH guidance WDOH/320-015

Pathway Data, ~ | Grain Consumption ‘ )

Dietary Parameters :
Leafy Vegetable keg/yr 2.7 MNot used WDOH guidance WDOH/320-015
Consuniption
Milk Consumption Liyr 100° Not used WDOH guidance WDOH/320-015
Meat and Poultry kglyr 36 Not used WDOH guidance WDOH/320-015
Consumption
Fish Consumption kglyr 19.7¢ Not used WDOH guidance WDOH/520-015
Oiher Seafood Consumption Jkg/ye 09 Not used RESRAD default
Soik Ingestion aiyr 73° Not used WDOH guidance WDOH/320-015
Drinking Water Intake Liyr 730° 730 |WDOH puidance WDOH/320-015
Diinking Water 1 1 RESRAD default ‘
Cantaraination Fraction .
Household Water 1 1 RESRAD default
Contamination Fraction
Livestock Water i H RESRAD defanlt
Contamination Fraction
hrigation Water 1 1 RESRAD default
Contamination Fraction
Aguatic Food Contamination 0.5 Not used WDOH guidance WDOH/320-015
Fraction : . _
Plant Food Contamination -1 Not used RESRAD default
Fraction
Meat Contzamination -l Not used "|RESRAD default
Fraction
Milk Contarination -1 Not ased

Fraction

RESRAD default
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Table B-1. Input Parameter Values Used in RESRAD to Calculate Remedial Action Goals

" for Direct Exposure and Groundwater/River Protection. (6 Pages)

. . User Input,
SRAD
lcli:gl‘ﬁ,y Parameter Units USE;;("!:) ::;::f rect Groundwater/River Rationale Reference
P Protection®
R(O9 - Ingestionn  [Livestock Fodder Intake for jkg/d 68 Not used RESRAD default
Pathway Dats, Meat
Nondietary : .
Livestock Podder Intake for |kg/d 55 Not uged RESRAD default
Milk
Livestock Water Intake for L/ 30 Not used RESRAD defaule
Meat
Livestock Water Intake for |LAd 160 Not used RESRAD default
Milk
Livestock Intake of Soil kg/d 0.5 Not used RESRAD default
Mass Loading for Foliar g/ 0.0001 Not used RESRAD default
Deposition
Depth of Soil Mixing Layer [m 0.15 Not used RESRAD default
Depth of Roots 09 Mot used RESRAPD defanlt
RO20 ~ Groanrdwater Fractional P 1 RESRAD defanlt
Groundwater Usags - Drinking Water _
Usage .
Groundwater Practional 1§ 1 RESRAD defauit
Usage - Household Usage _
Groundwater Fractional 1 Not used RESRAD default
Usage - Livestock Water
Groundwater Uéage - 1 Not used WDOH guidance WEBOH/320-015
Trrigation
RO21 - Radon Cover Material Thickness Im Not used Not used
Cover Material Density a/m’ Not used Not used
Cover Materia) Total Not used Not used
Porosity
Caover Material Volumeic: Not used Not used
Water Content :
Cover Material Effective m/sec Not used Not used
Radon Diffusion Coefficient
Building Foundation Not used  |Not used.
Thickness
Building Foundarion Density|g/m’ Not used

eunpey g wqﬁ‘s ‘ADY

iNot used
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Table B-1. Input Parameter Values Used in RESRAD to Calculate Remedial Action Goals
for Direct Exposure and Groundwater/River Protection. (6 Pages)

£B0[0pOYRIN AVISHY JO ATeurumg - g Xipuaddy

X . User Input, :
RESRAD . 4
SRA Parameter Units User Input, D:mﬂ Groundwater/River Rationale Reference
Category Exposure s b
_ _ Protection
|Building Foundation Total Not used Not used
Porosity
Building Foundation Not used Not used
Volumetric Water Content )
Building Foundation m/sce Mot used Not used
Effective Radon Diffusxon
Coefficient
CZ Radon Diffusion ni/sec Mot used Not used
Caefficient
Radon Vertical Dimension  |m Not used Not used
of Mixing
Average Annual Wind m/sec Not used Not used
Speed
Building Air Bxchange Rate | 1/hr Not used Not used
Building Room Height m Not nsed - INot used
Building Indeor Area Factor Mot used Not userd
Foundation Depth Below  |m MNot used Not used
Ground Surface
Radon Emanation Not used Not used
Caoefficient - Rn-222
Radon Emanation Mot used Mot used
Coefficient - Rn-220

Note: Site-specific input parameters, such as the thickness of the contaminated zone and the thickness of the uncontaminated zone, will be determined on a site-specific basis for cleanup verification

calculations. )

" nput parameters nsed to caloulate single radiomtclide soil concentrations corresponding to a {5 mrem/yr dose.

* Input parameters used to determéne if contaminants in soif will reach groundwater within a 1.000-year time frame.

¢ Generic site model paramaters will be chianged to site-specific values for cleanup verification.

! These values ase for prehmmary use on!y The thickness of the confaminated zone and the thickness of the uncontaminated zone will be determined on a sne—qpemhc basts for cleanup verification
caleulations. - -

° These values are in accordance wnth WAC 123 ,34_()

ANL = Argonne National Laboratory

p

CZ = contaminated zone
EPA =5 Environmental Pmtect:on Agency
GwW = groundwaler

_SDWA = Safe Drinking Waier Act

SZ = saturated zone
WDOH. = Washington State Department of Health
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APPENDIX C

METHODOLOGY FOR DETERMINING IF CONTAMINANTS
IN SOIL REACH GROUNDWATER AND FOR DETERMINING
CONTAMINANT-SPECIFIC CONCENTRATIONS IN SOIL
THAT ACHIEVE PROTECTION OF GROUNDWATER
AND THE COLUMBIA RIVER
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APPENDIX C

METHODOLOGY FOR DETERMINING IF CONTAMINANTS
IN SOIL REACH GROUNDWATER AND FOR DETERMINING
CONTAMINANT-SPECIFIC CONCENTRATIONS IN SOIL
THAT ACHIEVE PROTECTION OF GROUNDWATER

' AND THE COLUMBIA RIVER

C1  INTRODUCTION

Residual nonradioactive and radionuclide contaminants remaining in soil after remediation must
be at levels such that concentrations of contaminants reaching groundwater and, eventually, the
Columbia River, by migration through the soil column do not exceed RAGs considered
protective of these resources. For nonradioactive contaminants, the 100 times rule is applied first
to determine concentrations that can remain in place without impacting groundwater. If residual
contaminant concettration exceeds concentrations calculated using the 100 times rule, the
RESidual RADiocactivity (RESRAD) model can be used on a site-specific basis to determine if
residual concentrations are protective. For radionuclide contaminants, RESRAD is used first to
determine which contaminants reach groundwater, then to calculate concentrations that can
remain in place protective of groundwater and the river. Methodology for modeling to protect
the Columbia River is the same as that for modeling protection of groundwater, with the
concentration multiplied by a factor to account for dilution and attenuation as contaminants
migrate through the groundwater to the river.

C.2 BACKGROUND

The RESRAD model incorporates a dynamic one-dimensional analytical model to evaluate
contaminant migration from a source in the vadose zone to groundwater (ANL 1993). The
RESRAD model provides the flexibility to incorporate site-specific information to develop a
model of contamination that can contain three distinct layers: a cover layer above the remaining
soil contamination, a contaminated layer, and an uncontaminated vadose layer between the
contaminated layer and the groundwater. The contaminated and vadose layer can be divided into
multiple zones dependent on the availability of site-specific information. Using heterogeneous
information to create discrete zones greatly influences the determination of transport time of
contaminant species.

'The generic site model is illustrated in Figure C-1. Site geometry, location relative to the
Columbia River, and depth to groundwater are generic 100 Area inputs; site-specific inputs will
be used for closeout verification. It is assumed that there are two zones beneath the excavated
waste site, a contaminated zone of uniform concentration and an uncontaminated zone, The
contaminated zone is assumed to be half of the vadose zone below 4.6 m (15 ft).

Remedial Design Report/Remedial Action Work Plan Jorithe 100 Area
February 2004 . C-1
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C3 CALCULATIONAL METHODOLOGY

To run the RESRAD model for protection of groundwater and the Columbia River, appropriate
distribution coefficients for residual radioactive soil contaminants are selected from Appendix E;
parameters for user input for groundwater protection are entered from Appendix B, Table B-1;
and site-specific parameters are used when appropriate. The RESRAD model is run with only

the drinking water exposure pathway active (all other exposure pathways are suppressed). The

graphical and numerical output for a 1,000-year time frame for the drinking water pathway are
inspected (the RESRAD model can evaluate migration and decay of radionuclides for a
1,000-year time period). If the concentration of a soil contaminant in drinking water is zero at all
times, the contaminant does not reach groundwater. If a soil contaminant at its residual
concentration is shown not to reach groundwater, further remediation is not required.

C.3.1 Application of RESRAD to Nonradioactive Contaminants

The RESRAD.model is only applied to nonradioactive contaminants if they fail to meet cleanup.
levels calculated using the 100 times rule. Although RESRAD is intended to perform pathway
analysis for exposures to radioactive materials, the calculations for environmental transport can
be applied to any metal. Nonradioactive contaminants are introduced into the model using, as
surrogates, radioisotopes with long half-lives. The ideal surrogate would have a half-life greater
than 100,000 years (such as thorium-232 without daughter ingrowth). Because the model can be
evaluated over a 1,000-year periad, the effects of radioactive decay on the final result would be
less than 0.7%.

Once a surrogate radionuclide is selected for a metal, it is entered into the program and assigned
the distribution coefticient, from Appendix E, of the metal it is simulating. There is no need to
convert to activity-based surrogate concentrations; the RESRAD output will be in the same units
as the nonradionuclide input value. The RESRAD model is run as described above using the
parameters from Appendix B for the drinking water pathway, and the graphical and numerical
output are inspected. If the concentration of a soil contaminant in drinking water is zero at all
times, the contaminant does not reach groundwater, If a soil contaminant at its residual

‘concentration is shown not to reach groundwater, further remediation is not required.

C.3.2 Protection of the Columbia River

To achieve protection of the Columbia River, the calculation of RAGs for residual soil
contamination must consider two additional contaminant transport steps beyond the migration of
contaminants through the soil column and their subsequent leaching into groundwater. The
additional contaminant transport steps are as follows:

1. The transportation, from beneath the waste site to near-river wells (the pomt of comphance)
of contaminants that have leached to groundwater

2. The mixing of groundwater contaminant concentrations with river water within the substrate
at the groundwater/river interface.

Remedial Design Report/Remedial Action Work Pian Jor the 100 Area
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The model that addresses these two steps is the dilution attenuation factor (DAF) model,
summarized in Appendix D. This model accounts for the time required for a contaminant to
trave} through the groundwater underlying a site to the river, radionuclide decay during that
travel-time period, and a 1:1 dilution factor applied to contaminant concentrations measured it
near-river wells (to account for the difference in concentration between the near-river well and
the substrate at the groundwater/river interface). In evaluating contaminant transpert time, the
model uses a 1,000-year period (starting from site closcout) and considers the effect of
retardation as contaminants move from under the waste site to the river. As appropriate, dilution
factors greater than 1:1 will be evaluated on a constituent-specific basis using Hanford Site data.

C.3.3 Application of Criteria for Protection of Groundwater and Surface Wszxter

Residual contaminant concentrations remaining in soil after remediation must be at levels
considered protective of groundwater and the Columbia River. The process for determining soil
concentrations that are protective of groundwater and the river depends on whether the
contaminant is a radionuclide or nonradioactive contaminant.

The Model Toxics Control Act (Washington Administrative Code [WAC] 173-340) states thatr |
concentrations of residual nonradioactive contaminants are considered protective of groundwater

at levels equal to or less than 100 times the groundwater cleanup levels (i.e., the remedial action
goals [RAGs] presented in Table 2-3) established in accordance with WAC 173-340-720, unless |
it can be demonstrated that a higher soil concentration is protective of groundwater at the site

- (WAC 173-340-740{31[a]{ii][A]). The 100 times rule is applied to nonradioactive contaminants

as the first step in calculating residual soil concentrations that are protective of groundwater. If
residual concentrations exceed cleanup levels calculated using the 100 times rule, sne—spec:lfxc
modeling (e.g., RESRAD) will be performed. ‘

- The 100 times rule does not apply to residual radionuclide contaminants. For radionuclides,
groundwater protection is demonstrated through technical evaluation using RESRAD.

The same methodology applied to residual soil contamination to ensure protection of
groundwater is applied to ensure protection of the Columbia River. To be protective of the
Columbia River, residual soil concentrations of nonradioactive contaminants must also be less
than or equal to 100 times applicable state and federal standards (maximum contaminant levels
and ambient water quality criteria) for surface water. For residual nonradioactive contaminants,
protection of the river is achieved by reducing concentrations remaining in soil after remediation
to concentrations less than or equal to 100 times the RAG after the DAF has been applied. If
residual concentrations exceed river protection cleanup levels calculated using the [00 times rule,
site-specific modeling will be performed. For residual radionuclide contaminants $hown by the
RESRAD model to reach groundwater, protection of the river is achieved by reducing
concentrations remaining in soil after remediation to concentrations less than or equal to the
value calculated by RESRAD to achieve the RAG aficr the DAF has been applied.

Remedial Design Report/Remedial Action Work Plan for the 100 Area
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C4 REFERENCES | .
ANL, 1993, Manual for Implementing Residual Radioactive Materials Guidelines Using
* RESRAD, Version 5.0, ANI/EAD/LD-2, Environmental Assessment Division, Argonne
National Laboratory, Argonne, lllinois. '
C5 BIBLIOGRA_PHY
EPA, 1989, Determining Soil Response Action Levels Based on Potential Contaminant

Migration to Groundwater: A Compendium of Examples, EPA/540/2-89/057,
U.S. Environmental Protection Agency, Washington, D.C. '

Figure C-1. Generie Site Model.
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APPENDIX D

DESCRIPTION OF DILUTION/ATTENUATION FACTORS
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APPENDIX D

DESCRIPTION OF DILUTION/ATTENUATION FACTORS

D1 ESTIMATING GROUNDWATER/RIVER DILUTION/
ATTENUATION FACTORS

Soil cleanup to protect surface water in the Columbia River involves calculating dilution factors
between groundwater and the river, and calculation of the attenuation of radionuclides as they
migrate in groundwater to the river. These dilution/attenuation factors (DAFs) are used in
conjunction with the river protection RAGs to calculate RAGs (after the DAF has been applied)
that are concentrations in groundwater underlying a site that are protective of the river.

D2 CALCULATION METHOD

This section describes the methodology for calculating the DAFs . An example is presented
below on how to calculate the DAFs and how to use the DAFs to calculate RAGS based on the
DAF.

The first step is to calculate the time tequired for a contaminant to reach the river from
groundwater underlying a site. This time is calculated as follows:

T:[RJ b R.{
v,

where:
T = Time for contaminant to reach the river (yr)
D = Distance from waste site to the river (in) -
Ve = Average pore velocity in groundwater (mm/yr)
Rs = Retardation factor in groundwater {(unitless)

Distances between Remedial Design Group 1 waste sites and the river are presented in

Table D-1. The distance selected to calculate DAFs for this remedial design report was 200 m
(660 ft). The average pore velocity in groundwater is assumed to be 27.82 m/yr (91.25 fi/yr)
(DOE-RL 1995a).

Remedicl Design Report/Remedial Action Work Plan for the 100 Area _
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Table D-1. Distances to the Columbia River.

Site Distance to the River (m)
116-B-1 200
116-B-11 i70
1_ 16-C-1 250
_ 116-C-5 : 250
116-B-13 . 200
116-B-14 170

The Rf values are estimated from soil/water distribution coefficients (Kq [ml/g]} with the
following relationship (WHC 1990): '

Rf=1+(-§‘2—de)

where Py, is bulk density in soil (g/cm3, noting that 1 em’ = 1 mL} and n is effective porosity at
saturation of soil (WHC 1990).

‘The distribution coefficients are developed as described in Appendix E and are summarized in
Table D-2. The bulk density in soil and effective porosity values are presented in Table D-3.

Table D-2. Distribution Coefficient
(Ka) Values, (2 Pages)

Contaminant Distribution Coefficient
(K, Values (ml./g)

Ag-108m 90

Am-241 200

C-14 200
Cs-134 50

Cs-137 _ 50

Co-60 ' 50

Eu-152 200.
Eu-154 ' 200

Eu-155 200

H-3 ‘ 0

K-40 4

Na-22 4

Ni-63 30

Pu-238 200

Remedial Design Repori/Remedial Action Work Plan for the 100 Areq
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Table D-2. Distribution Ceefficient
(Kg) Values. (2 Pages)

. istribution Coeffici
Contaminant D (Kd) Vt;lueS? mLfg ; nt

Pu-239/240 200
Ra-226 100
Sr-90 25
Tec-99 o
Th-228 200
Th-232 200
U-234 2
U-235 2
1J-238 2
Antimony 14
Arsenic 3
Barium 25
Cadmium 30
Chromium (HI) 200
Chromium (VI) 0
Lead ) 30
Manganese ' 50
Mercury _ 30
Zinc 30
Aroclor 1260 530
Benzo{a)pyrene 5,500
Chrysene 200
Pentachlorophenol | 53

Note; See Appendix E for references.

Table D-3. Parameters Used to Calculate Relative Retardation Factors (Ry).

Parameter Value Source
Bulk density 1.7 gfem’ DOE-RL 1995a
Effective porosity at saturation 0.25 DOE-RL 1995a

Over the time peried T, radionuclide contaminants in groundwater will decay as shown below:

ng- :O.STI{EH

C

gw —oasile
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where:
Cow = Concentration in groundwater at the groundwater/river interface
(substrate) (pCi/L)
Cow-onsite = Concentration in groundwater underlying the site (pCi/L)
tin = - Radionuclide half-life (yrs), presented in Table D-4.

Table D-4. Radionuclide Half-Lives.

Radionuclide Radionuclide Half-Life {yr)
Am-241 432
C-14 5.73E+03

1Cs-134 2.06

| Cs-137 . 30.2
Co-60 527
Eu-152 13.6
Eu-154 8.8
Eu-155 496
H-3 12.3
K-40 1.28E+0%
Na-22 2.6

(I Ni-63 . 100
Pu-238 87.8
Pu-239/Pu-240 2439E+04
Ra-226 1600
Sr-90 28.6
Te-99 2.13E+05
Th-228 191
Th-232 1 41E+10
U-233/U-234 1.59E+05
U-235 7.04E+08
B-238 4.47E+09

Concentrations in groundwater underlying a site corresponding to concentrations in near-river
wells (the compliance point for the groundwater/river interface) are estimated using a dilution
factor that accounts for mixing of groundwater and surface water in the river substrate.

Comparison of near-river wells, seeps, and river water indicate that groundwater/river dilution

Remedial Design Report/Remedial Action Work Plan for the 100 Area
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factors can range from < 2 to 10 (WHC 1993). A groundwater/river dilution factor of 1:1 was
specified in the 100-HR-3 and 100-KR-4 ROD. '

This approach is summarized as follows to develop the zDAF:

Couer X2 = Cy

_Chee X2

= IVEr
gw —oasite 0 ST; [

C

C L m Criver XZ

W —onsite G.S(Div,, er)itl,Z

D.3 METHODOLOGY APPLIED

The initial step in calculating concentrations in soil protective of the Columbia River is selecting
surface water concentrations protective of human health and the environment. For an individual
contaminant, the most testrictive value from the following is applicable: Washington State

surface water quality criteria (Washington Administrative Code {WAC] 173-201A-0450), Federal [
Ambient Water Quality Criteria (AWQC) developed in accordance with the Clean Water Act,
WAC 173-340 Method B values, and maximum contaminant levels (MCL) or, if more : |
restrictive, 1/25th of the derived concentration guide in surface water. The RAGS protective of

the Columbia River are summarized in Table 2-4.

These concentrations are used to calculate the corresponding concentrations in groundwater
underlying the site that are protectwe of the river. The following cxamplc is presented for

plutonium-239:

1.2pCi/Lx2

(.5{(200m/ 27 82m/ yr}x 1361)/ 24390y7]

=3.17 pCi/L
WhSI'CZ

R, =1361=1+ [(1.7g/cm®/0.25) 200}

This is the concentration in groundwater underlying a site (200 m from a near-river well) that

~ corresponds to the RAG protective of the river for plutonium-239 (i.c., the RAG after the DAF |
has been applied). The RESRAD model is used to calculate a value in soil that meets this RAG -
after the DAF has been applied.

Remedial Design Report/Remedial Action Work Plan for the 160 Area .
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APPENDIX E

DISTRIBUTION COEFFICIENTS FOR CONTAMINANTS IN SOIL
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APPENDIX E

DISTRIBUTION COEFFICIENTS FOR CONTAMINANTS IN SOIL

E.l  DISTRIBUTION COEFFICIENTS FOR CONTAMINANTS IN SOIL

The distribution coefficient (K} is an empirical parameter that represents the tendency for a
chemical substance to adsorb to soil. Typically, it is measured in the laboratory as the ratio of
concentration in soil {C;) to concentration in water (Cy), at equilibrium, as shown below:

The greater the extent of adsorption in soil, the greater the value of Kq.

Values for Kq can be used in models to quantify the amount of contaminant in soil that can leach
to groundwater. Ky values measured for an individual substance can vary substantially based on
differences in soil properties. For example, the range of K4 values for plutonium and zinc
measured in different soils can span four orders of magnitude (Dragun 1988, Baes and

Sharp 1983). The variables affecting K4 include the relative abundance of different cations and
anions in soil, soil pH, redox potential, cation exchange capacity, and organic matter content
(Dragun 1988, Barney 1978).

Ideally, the Kq value to model leaching potential in Hanford Site soils should be based on
site-specific measurements. However, sole reliance on site-specific measurements generally is
not feasible. An alternate approach to developing Kq values for modeling is to (1) identify the
range of K4 values measured in, or under conditions similar to those encountered in Hanford Site -
soils, and (2) select a value that provides a conservatively reasonable estimate of contaminant
leaching to groundwater. These selected values can be used to develop remedial action goals in
soil.

E.2 METHODOLOGY

Several studies have compiled K; values for a variety of soil, sediment, and leachate conditions
at the Hanford Site. These values generally span a range depending on soil and leachate (liquid
waste stream) conditions.. These conditions include varying combinations in soils and leachate of
(1) high or low salt concentrations, (2) high or low organic matter concentrations, and (3) acid
(low pH)-or neutral/basic (moderate to high pH) conditions. '

Selecting reasonable values for K involved evaluating the characteristics of Hanford Site soils
and identifying the K4 value corresponding the closest to those characteristics. The hierarchy of
data used to select K4 values was to use Hanford Site-specific data in preference to mdre general

Remedial Design Report/Remedial Action Work Plan for the 100 Area
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compilations of Ky values in the literature. The selected values were compared with the range of
general literature values. Finally, uncertainties in the data were discussed to support the selected
K, value. -

E3 HANFORD SITE SOIL CHARACTERISTICS

For purposes of selecting K4 values from the literature, most Hanford Site soils are characterized
as low-salt, low-organic matter content with neutral to basic pH (Serne and Wood 1990).
Hanford Site soils typically are sandy with very little organic carbon content (Ames and

Semne 1991). Seil pH measured in 100 Area soils range from 6.5 to 7.66. Total organic carbon
concentrations range from 600 to 1,640 parts per million (ppm) (DOE-RL 1994).

E4 KpDATA SOURCES

The principal sources of information on Hanford Site-specific K4 values consulted in this
analysis were Ames and Semne (1991) and Serne and Wood (1990). These references provided
information on most of the radionuclide and nonradioactive inorganic contaminants in soil in the
100 Areas. Ames and Serne (1991) provided ranges of K, values for different waste stream
characteristics (high/low dissolved solids, high/low organic content, and low/neutral to high pH);
these parameters are more variable than soil characteristics at the Hanford Site. Ames and Serne
also recommended conservative estimates of Ky values for use in modeling contaminant leaching
(WHC 1990). Ames and Serne (1991) recommended Ky values for all of the contaminants of
potential concern, except for carbon arsenic, antimony, thorium, and radium. Serne and Wood
(1990) summarized available information on Ky values and identified changes in Ky values with
changing conditions in soil. These references did not reveal information on K values for
thorium and arsenic. Information on these two contaminants in soil was developed from the
range of K4 values compiled by Baes and Sharp (1983). Baes and Sharp presented ranges of Ky
values for 222 agricultural soils and clays between pH 4.5 and 9. The K values presented in
these sources are summarized in Table E-1,

E.5 SELECTED K, VALUES

The Ky values selected for modeling contaminant concentrations leaching to groundwater are
sumrnarized in Table E-1. Uncertainties in the data for selected contaminants are discussed
below.

Antimony: Estimates of Kg for antimony at the Hanford Site range from 0 to 40 (Ames and
Seme 1991). Studies of the soil chemistry and observed mobility of antimony-containing waste
have resulted in Ky values ranging from <1 to >1,000 (Ames and Rai 1978). A value of 1.4 was .
selected as a Ky for antimony in Hanford Site soils.

Remedial Design Report/Remedial Action Work Plan for the 100 Area )
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Table E-1. Summary of Soil/Water Distribution Coefficients. (2 Pa;ges)

February 2004

Contaminants of Kd in Revised Sou_rce for Ames and Serne (1991} Baes and Sharp (1983)
Potential Concern thea 1 K, Value Revised Ky | Recommended Range Geometric | Observed
FFS® - ) Vahe Value ‘ Mean Range
Ap-108m 90 90 ANL 1993 - - - -
Am-241 200 200 Ames and 200 100-500 810 1.0-47,230
Serne 1991 _ _
C-14 0.03 200 BHI 2002a NA NA 5 0-10
Cs-137 50 30 Ames and 50 50-3,000 1,110 10-52.,000
Serne 1991
Co-60 50 50 Ames and 50 10-3,000 55 0.2-3,800
Serne 1991
Eu-152 200 200 . Ames and 200 100-500 - -
Seme 1991
Eu-154 200 200 Ames and 200 100-300 - -
Serne 1991
Eu-155 200 200 Ames and 200 100-500 - -
Serne 1991
H-3 0.05 0 Serne and - - - -
Woods
1990
Ni-63 30 30 Ames and 4 1-30 - -
Serne 1991 :
Pu-238 25 200 Serne and 25 100- 1,800 11-300,000
Woods 2,000 ’
199G
Pu-239/240 25 200 Serne and 23 100- 1,800 11-300,000
Woods 2,000
1990
Sr-90 25 25 Ames and 25 20-200 27 0.15-3,300
Serne 1991 '
Tc-99 0.05 0 Serne and 0 0 - e
Woods ‘
1990 : :
Th-232 0.05 200 Ames and - o 60,000 - 2,000-
Rai 1978 : 510,000
1J-233/234 2 2 Serne and 2. 2-2,000 45 10.5-4,400
Woods
_ 199G _
U-235 2 2 Serne and 2 2-2,000 45 10.5-4,400
Woods
_ 1990 L
U-238 2 2 Serne and 2 2-2.000 45 10.5-4,400
Woods '
1990
Antimony 0.05 14 Ames and 0 0-40 - -
Rai 1978
Arsenic 0.05 3 Baes and - - 303 (As 1.0-8.3 (As
’ Sharp 1983 0oy, 6.7 (As | IH); 1.9-18
(] V) (AsV)
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Table E-1. Summal_'y of Sbi!lWater Pistribution Coefficients. (2 Pages)

Contaminants of K;i]in Revised Sou_rce for Ames and Serne (1991) Bges am:'l Sharp {1983)
Potential Concern e= K, Value Revised K3 | Recomimended Range Geometric Observed
FFS : Value VYalue . Mean Range
Barium 25 25 Ames and 25 20-200 - -
Serne 1991 _ _
Cadmium 30 © 30 Ames and 30 100-200 6.7 1.26-26.8
_ . Serne 1991 . :
Chromium 0.05 0 Ames and 0 (CrvD) . 0(Cr 37 1.2-1,800
(hexavalent) : Serne . Vi)
1991;
Thornton
1995 _
Lead 30 30 Ames and 30 100-200 G99 4.5-7.640
Serne,
. : 1691
Manganese 50 50 Ames and 50 10-3,000 150 0.2-10,000
Serne 1991 '
Mercury 30 30 Ames and 30 100-200 - -
. . : Serne 1991 _
Zinc 30 30 Ames and 30 100-200 16 0.1-8,000
Serne 1991
Aroclor 1260 530 530 “EPA 1989 - - - -
(PCB)
Benzo(a)pyrene 5,500 5,500 EPA 1989 - - - -
Chrysene 200 200 EPA 1989 - - -- .-
Pentachlorophenol 53 53 EPA 1989 - ] - - - --

* Focused feasibility study (DOE-RI, 1995),

Arsenic; Estimates of K4 have not been developed for arsenic at the Hanford Site. The range of
values cited in the literature are 1 to 8.3 for As Il (geometric mean of 3.3) and 1.9 to 18 for
arsenic V (geometric mean of 6.7) (Baes and Sharp 1983). A value of 3 was selected as a K for
arsenic in Hanford Site soils.

Carbon-14: An estimate of the Ky for carbon-14 has been developed for the 100 Areas of the
Hanford Site. The leach testing of 100-F Area soils, documented in the 100-F Area Soil
Hexavalent Chromium and Carbon-14 Leachability Study Summary Report (Appendix D of BHI
20028), indicates that carbon-14 in the soil does not leach., Carbon-14 soil concenirations up to
48.7 pCi/g were used in the leach testing with no resulting carbon-14 detections in the water
leachate. Values for Kq at 100-F Area soils are likely to be appropriate throughout the 100 Areas
due to similarities in soil conditions (DOE 1999). Based on 100 Area leach study results, a
distribution coefficient (Kq value) of 200 was selected for carbon-14.

Cesium: Ames and Séme (1991) recommended a K4 of 50 from values ranging from 50 to
3,000. Baes and Sharp (1983) cite a range from 10 to 52,000, with a geometric mean of 1,100.
According to Seme and Wood (1990), the available data indicate that a minimum value of 200 is
reasonable for ambient conditions in soil at the Hanford Site (near neutral pH, low dissolved-
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solids concentrations, and low organic-matier content); the value of 200 was seiected as a Ky for
cesium based on data evaluated by Serne and Wood (1990). '

Chromium: The mobility of chromium in soil will vary greatly with valence. Chromium VIis
highly mobile in soil and has been estimated to have a K, of zero (Ames and Semne 1991).
However, chromium VI is readily reduced in soil to chromium I by the presence of ferrous ion
and organic matter. A minor amount of chromium Il can be oxidized to chromium VI through
the presence of manganese oxides in soils and sediments (Thcrnton 1995). A suggested Kq value
for chromlum I is 200 ml /g.

Plutonium: Ames and Serne (1991) recommended a K, of 25, with a range from 100 to 2,000.
Baes and Sharp (1983) cite a range from 11 to 300,000, with a geometric mean of 1,800, Serne
and Wood (1990) cite studies in which plutonium sorption in a pH range from 4 to 8.5 was high,
with Kq > 1,980. Based on the available data, Serne and Wood (1990) recommended a range of
K values from ~100 to 1,000 for ambient soil conditions at the Hanford Site. Data reviewed by
Serne and Wood (1990) appear to show similarities in the behavior of plutorium and americium
in soil, while Ames and Seme (1991) recommend a K4 of 200 for americium. Based on this
range of information, a K4 of 200 was selected for plutonium.

Radium: Estimates of K; have not been developed for radium at the Hanford Site, and there
were no data cited in Baes and Sharp (1983). ANL (1993) compiled data indicating Ky values at
acidic pHs (2-6) ranging from 0 to 60 and K; values at neutral/basic pHs (7-7.7) ranging from
100 to 2,400. Data summarized in Ames and Rai (1978) indicate K4 values at neutral/basic pHs
ranging from 214 to 354. A conservative estimate of 100 was selected as a K4 for radium in
Hanford Site soils.

Thorium: Estimates of K4 have not been developed for thorium at the Hanford Site. The range
of literature values cited by Baes and Sharp (1983} is from 2,000 to 510,000. Values for Kq at a
pH of 8.15 in medium sands (40-130) and very fine sands (310-470) (ANL 1993) are likely to be
appropriate for soil conditions at the Hanford Site. The higher Kq values appear to be associated
more with silty-clay soils (Ames and Rai 1978). Distribution coefficient values for thorium are -
lower with low soil pH. A conservative estimate of 200 was selected as a Kq for thorium in
Hanford Site soils. '

Urapium: Ames and Serne (1991) recommend a Ky of 2 for uranium based on an observed
range from 2 to 2,000. Baes and Sharp (1983) cite a range from 10.5 10 4,400, with a geometric
mean of 45. Serne and Wood (1990) suggest that uranium would sorb poorty to soil under
neutral and basic conditions and concluded that additional data were required to support a

recommended Ky value. Uranium has been detected in groundwater at 100 Area sites, suggesting
that it has some mobility in soil. While it is likely that K4 values are higher, a K4 of 2 was
selected to model contaminant leaching.

Remedial Design Report/Remedial Action Work Plan for the 100 Area
February 2004 _ ‘ E-5



Appendix E — Distribution Coefficients for DOE/RL-96-17
Contaminants in Soil : Rev. 5, Draft B Redline

E.6 LEACH TESTS TO DETERMINE DISTRIBUTION COEFFICIENTS | .

The regulatory agencies encourage the dévelopment and use of site-specific values of distribution

coefficients to evaluate protection of groundwater and the Columbia River from residual
contamninants in soil and other media. Leach tests have been performed at the Hanford Site for
hexavalent chromium at the 100-D. 100-H, and 100-F Areas. Leach tests for carbon-14 have also
been performed for the 100-F Area. The results of the carbon-14 Ieach tests were used 10 select a
K4 value of 200 ml/g as described in Section E.5. Based on agreement with the regulators,
hexavalent chromium leach test resnlts are used to compare residual soil concentrations to
hexavalent chromium concentrations in leach test soils that did not produce leachate that
exceeded the groundwater and river water guality criteria. If residual soil concentrations are
below the hexavalent chromium concentrations that produced leachate exceedine water guality
criteria, the site is determined to be protective of groundwater and the river. Results and
application of the hexavalent chromium leach tests are presented in the 100-F Area Soil
Hexavalent Chromium and Carbon-14 Leachability Study Summary Report {(Appendix D of BHI
2002a)." In the 300 Area, leach tests were nsed to develop revised K, values and cleanup levels
for uranium to evaluate protection of sroundwater and the Columbia River. This effort is
described in Protection of 300 Area Groundwater from Uranium-Contaminated Soils at
Remediated Sites (BHI 2002b).
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APPENDIX F

100 AREA SOURCE REMEDIATION SITES
PUBLIC INVOLVEMENT PLAN

F.1 OVERVIEW

This plan outlines public involvement activities that were conducted for each interim action
record of decision (ROD) and that will be conducted during the 100 Are¢a source remediation
sites remedial design and remedial action. The interim action RODs signed by the Tri-Parties
defined remedial action as excavation, treatment as appropriate or required, and disposal of
contaminated soils and debris from these sites.

| F2 100 AREA REMEDIAL ACTION PUBLIC INVOLVEMENT ACTIVITIES

The following outlines the specific public involvement activities that have been conducted for
the 100 Area remedial actions. These events addressed the activities pertaining to ROD
proceedings for the 100 Areas.

F.2.1 1995 ROD

The proposed plan describing the cleanup action for the high-priority waste sites in 100 Areas
was issued for public comment on June 26, 1995. The public comment period for this proposed
plan was held June 26, 1995 through August 9, 1995, The ROD was signed in September 1995.

F.Z.Z 1997 ROD Amendment

The proposed plan that would amend the 1995 ROD to increase the number of waste sites to be
remediated in the 100 Areas was issued for public comment on December 16, 1996. The public
comment period for this proposed plan was held December 16, 1996, through January 15, 1997. i
The ROD Amendment was signed in April 1997. '

F.2.3 Remaining Sites ROD

The proposed plan that addressed cleanup of remaining miscellaneous waste sites at the

100 Areas was issued for public comment on November 2, 1998. The public comment period for
this proposed plan was held November 2, 1998, through December 1, 1998. This remaining sites |
ROD was signed in August 1999,
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F.2.4 100 Area Burial Ground ROD | | .

The proposed plan that discussed the alternatives analyzed for cleanup of 45 burial grounds in the
100 Areas and provided the recommended cleanup action was issued for public comment on
May 22, 2000. The public comment period for this proposed plan was held May 22, 2000,
through June 20, 2000. A public meeting was held on June 14, 2000 in Hood River, Orcgcmz to
discuss the cleanup action and allow the public to provide their input. The Burial Grounds ROD
was signed in September 2000.

F.3 PUBLIC INVOLVEMENT PLANNING

This public involvement plan outlines the strategy to be used to provide information during the
remedial design and remedial action processes. Throughout the public involvement process,
decision making is the responsibility of all three agencies (U.S. Department of Energy, Richland
. Operations Office [RL], Washington State Department of Ecology [Ecology], and U.S.
Environmental Protection Agency [EPA]).

F.3.1 Actions to be Taken During Remedjal Design

e Update the Hanford Advisory Board’s Environmen'tal Restoration Committee on remedial
action progress; the committee will provide this information to the full board.

Note: Presentation made at January 26, 1996, meeting; ER Committee Tour - March 7,
1996; additional presentations to be scheduled. .

» Provide government-to-government consultation with the Native American Tribes during
remedial design, periodically during remedial actions, and/or when pertinent information
becomes available. RL will concurrently transmit documents to the Native American Tribes,
Ecology, and the EPA. '

Presentation to Natural Resource Trustee Council on the system and mitigation plan (tour
held March 15, 1996; additional presentations to be scheduled).

e Information for the general public (Hanford Update articles - as new information becomes
available; Hanford Reach articles - quarterly update).

s Preparca fact sheet to describe the 100 Area remecha} action Strategy (available as a
handout).

e Notify the public regarding the decision to plug-in newly discovered waste sites through the .
periodic publication of explanations of significant difference (ESDs).
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F32 _Actions to be Taken During Remedial Action

Actions will be taken to provide information to interested stakeholders as pertinent information
becomes available.

s Update the Hanford Advisory Board’s Environmental Restoration Committee on remedial
action progress; the committee will provide this information to the full board (as needed or
requested).

¢ Provide government-to-government consultation with the Native American Tribes (as needed
or requested). '

¢ Presentation to Natural Resource Trustee Council (as needed or requested).

o Information for the general public (Hanford Update articles, Hanford Reach articles -
quarterly update).

» Prepare a fact sheet to describe the 100 Area remedial action progress (as needed).

F.3.3 Actions to be Taken for an Explanation of Significant
Difference to the Record of Decision

It may be determined that a “significant change” to the selected remedy is necessary if waste is
left in place at large sites, thereby precluding unrestricted use. Significant changes are defined as

changes that significantly modify the scope, performance, or cost of a component of the remedy,
as presented in the ROD. All significant changes shall be addressed in an ESD.

» Update the Hanford Advisory Board’s Environmental Restoration Committee on the ESD;
the committee will provide this information to the full board.

» Provide government-to-government consultation with the Native American Tribes on the
ESD.

o Presentation to Natural Resource Trustees.
» Prepare a fact sheet to describe the ESD (send to majling list).

» Information for the general public (Hanford Update articles, Hanford Reach articles; press
releases).

If the lead regulatory agency decides to invoke the “balancing factor” provisions of the ROD, a
30-day public comment period will be held.
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ACRONYMS

CFR Code of Federal Regulation
cocC contaminant of concern
Cvp cleanup verification package
DAF dilution attenuation factor
DCG derived concentration guideline
DQA data quality assessment
DQO data quality objective
Ecology Washington State Department of Ecology
EPA U.S. Environmental Protection Agency
ERDF Environmental Restoration Disposal Facility
GI(LLY) gastrointestinal tract-lower large intestine
GPS global positioning system
MCL maximum contaminant level

- MPC maximum permissible concentration

. MS matrix spike
MSD matrix spike duplicate
MRDS man-carried radiological data system
Nal sodium iodide
NBS National Bureau of Standards
ORL. occupational radiation limit B .
PARCC precision, accuracy, representativeness, completeness

and comparability

PCB polychlorinated biphenyl
PQL practical quantitation limit
RAG remedial action goal
RAO remedial action objective
RDR/RAWP remedial design report/remedial action work plan
RESRAD RESidual RADioactivity dose model
RL U.S. Department of Energy, Richland Ope;atmns Office
ROD Record of Decision
RPD relative percent difference
SAP sampling and analysis plan
TDL target detection limit
UCL upper confidence limit
WAC Washington Administrative Code
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APPENDIX G

GUIDANCE FOR CLEANUP VERIFICATION PACKAGES

G.1 INTRODUCTION
G.1.1 Preface

The purpase of this appendix is fo provide guidance to assist both authors and readers of cleanup
verification packages (CVPs). By providing a detailed description of CVPs, readers will be able

to understand - the details of the CVP process. Authors will use this appendix as guidance for

the cleanup verification process, and as guidance for preparing CVP documents. |

G.1.2 Scope

The scope of this guidance is limited to the CVPs for 100 Area remedial actions covered by this
remedial design report/remedial action work plan (RDR/RAWP). This is a guidance document,
not a requirements document. Deviations from the guidance are acceptable; however, they

. should be documented in the CVP along with corresponding rationale.

The following are three potential examples where it may be appropriate to deviate from this [
guidance:

e A small waste site is remediated; all radionuclides are below detectable levels {or below
Hanford Site background values) and chemical constituents are below Hanford Site
background values. A decision is made to attach the raw analytic data to the TPA-MP-14
waste site reclassification form with a location map and a brief description of the remedial
action. No other effort may be needed for reclassification or cleanup verification of this
waste site.

» Site-specific guidance from the decision makers specifically provides an alternate method for
a portion of the CVP or for an entire CVP. This site-specific gnidance should be documented
in either specific meeting minutes, by correspondencc or specifically noted in the alternate
CVP approvcd by decision makers.

»_Continuing process improvements may require deviation from this guidance in an effort to
improve and streamline the CVPs. CVFP process changes will be incorporated. into this
appendix during future revisions of this document. Material process changes and decision-
maker concurrence with material CVP changes are documented in either meeting minutes or
by correspondence.

The remainder of this guidance describes many of the steps and details of a CVP. Itis not
designed to serve as a fextbook, general statistics primer, or RESidual RADioactivity(RESRAD) |
manual. The guidance describes how many of the CVPs are prepared.
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G.1.3 Cleanup Verification Package Purpose .

The purpose of the CVP is to document that the relevant waste site has been remediated in
accordance with the applicable record of decision (ROD). The ROD provides the U.S. |
Department of Energy, Richland Operations Office (RL) with the authority and guidelines to
conduct the remedial action. The preferred remedy specified in the RODs is excavation and
disposal of contaminated materials at the Environmental Restoration Disposal Facility (ERDF).
The ROD specifies the remedial action objectives (RAOs) and corresponding remiedial action
goals (RAGs). The RAOs are narrative statements that define the extent to which the waste sites
require cleanup to protect human health and the environment. The RAGs are contaminant-
specific numerical cleanup criteria developed to guide the remedial actions to meet the RAOs.
Site-specific data evaluations are presented in the CVP to demonstrate that the waste site
following remediation does not pose an unacceptable risk to human health and the environment,
groundwater and surface waters, including the Columbia River. Regulator approval of the
TPA-MP-14 waste site reclassification form is based on information summarizéd in the CVP.

A brief paragraph describing the location of the waste site and a figure showmcr the vicinity map
and site plan are provided in this section of the CVP.

G.1.4 Document Organization

* This section provides a Bﬁ_ef overview of the arganization of the CVP. A typical CVP may be
organized as follows:

Section 2.0 — Site Description and Supporting Information
Section 3.0 — Summary of Remedial Action Objectives and Goals
Section 4.0 — Remedial Action Field Activities

Section 5.0 — Cleanup Verification Data Evaluation

Section 6.0 — Evaluation of Remedial Action Goal Attainmerit
Section 7.0 — Radionuclide Risk Information

Section 8.0 — Statement of Protectiveness

Section 9.0 — References

Section 10.0 — Bibltography

Appendices.

G.2 - SITE DESCRIPTION AND SUPPORTING INFORMATION

The site history and site location are briefly summarized in this section of the CVP. The
subsurface conditions, such as groundwater level beneath the site and depth to groundwater, are
described. The contaminants of concern (COCs) and contaminants of potential concern
{COPCs) for the site are listed in this section.
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 G.2.1 Site History

- A brief description of the site history, waste disposal history, site location, and site physical
dimensions are discussed in this section.

G.2.2 Subsurface Conditions
The general subsurface geology for the applicable operable unit is discussed in this section.
G.2.3 Contaminants of Concern

Waste site COCs and COPCs identified through process knowledge are listed in the 100 Area
Remedial Action Sampling and Analysis Plan (SAP) (DOE-RL 2003) or other appropriate source I :
and are also listed in this section. During site remediation and waste characterization additional
COCs/COPCs may be identified for the site. The rationale for the final site COC list is given in

this section.

G.3 SUMMARY OF REMEDIAL ACTION OBJECTIVES AND GOALS
- G.3.1 Remedial Action Objectives

The RAOs are broad guidelines intended to define and guide the remediation work. The RAOs

are presented in the appropriate ROD. A brief summary of the RAOs is presented below. For |
more detailed information on the RAOs, see Section 2 0 of this RDR/RAWP and the RODs

(EPA 1995, 1997a, 1999).

1. Protection from direct exposure. Protect human and ecological receptors from exposure to
contaminants in soils, structures, and debris by dermal exposure, inhalation, or ingestion of
radionuclides, inorganics, or organics.

2. Groundwater and river protection. Control the sources of groundwater contamination to
minimize the impacts to groundwater resources, protect the Columbia River from further.
adverse impacts, and reduce the degree of groundwater cleanup that may be required under
future actions.

3. Unlimited future land use. To the extent practicable, return soil concentrations to levels that
allow for unlimited futore use and exposure. Where it is not practicable to remediate to
levels that will allow for unrestricted use in all areas, institutional controls and long-term -
monitoring will be required.

Remedial Design Report/Remedial Action Work Plan for the 100 Area
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- (.3.2 Remedial Action Goals

. The RAGs are the speciﬁé numeric goals applied to evaluate the atfainment of the RAO. In
~ accordance with the ROD and RDR/RAWP the RAGs have been developed to support a rural-
residential exposure scenario.

In the rural-residential scenario, an individual is assumed to live in a residence on top of the
waste site and to spend 6G% of his/her time at that residence. It is further assumed that he/she
consumes crops raised in a backyard garden, meat and milk from locally raised livestock, and
meat from local game animals and fish. Residual (i.e. , post-cleanup) contaminant concentrations
in the shallow zone (i.e., less than 4.6 m [15 {t]) soils are assumed for the soils in which crops are
raised and on which animals providing meat and milk are raised. Water that is used by the
resident for drinking, showering, and watering livestock is assurmed to be taken from
groundwater derived from surface water that has infiltrated through the deep zone (i.e., greater
than 4.6 m [15 ft]) soils beneath the site. In addition to the pathways already described, the
resident is also assumed to be exposed to any direct gamma radiation associated with residual
shallow zone soils. The scenario assumes no contact with an exposure to s0ils in the deep zone
(i.e., below 4.6 m [15 ft]).

A more detailed description of the rural-residential scenario and how it is applied is prov1ded in
Section 3.0 of this RDR/RAWP.

G.3.2.1 Direct Exposure RAGs.

Under the rural-resident scenario, direct exposure RAGs are applicable to soils that are less than
4.6 m (15 ft) below ground surface (shallow zone soils including overburden). Direct exposure
RAGs are listed in Table G-1 and summarized below.

* Radionuclide COCs: Dose above background of less than 15 mrem/yr (this RAG nyust be
met for 1,000 years).

¢ Nonradionuclide COCs:
* —~ Hazard quotient of less than 1.0 for noncarcinogenic contaminants. _
~ Excess cancer risk of less than 1 x 10 for individual carcinogenic contanmnants
— Cumulative excess cancer risk of less than 1 x 107
— Cleanup verification sarnple results pass the Model Toxics Control Act Cleanup

Regulations (Washington Administrative Code §WAC§ 173-340-740CN(e) three—?aﬁ
test.

Remedial Design Report/Remedial Action Work Plan for the 100 Area .
February 2004 G-4




DOE/RL-96-17

Appendix G - Guidance For Cleanup Verification Packages Rev. 5, Drafi B Redline

Table G-1. Summary of Remedial Action Goals.

COCs Direct Exposure RAG Groung)ﬁgytg RAG® Coiurgbg(]:ii;;;)er RAG"
- Radionuclides _ .
Am-241 15 mrem/yr or 1.2 pCi/L” 15 mrem/yr or 1.2 pCil"
Co-60 o
~ Cs-137
Eu-152 15 mrem/yr . o
Eoloa {camulative) 4 mrem/yr (cumulative) 4 mrem/yr (cumulative)
Eu-155 .
Ni-63 1
Pu-238 15 mrem/yr or 1.6 pCifL.® 15_mremfyr or 1.6 pCifL®
Pu-239/240 15 mrem/yr 15 mrem/vror 12 pCiL” | 15 mremiyr or 1.2 pCift”
Sr-90 {cumulative)® 8° - g
U238 21.2° 212
Nonradionuclides _ _
Direct Exposure ' Soil RAG for Soil RAG for Celambia
COCs RAGs Groundwater Protection River Protection
(mg/kg) (mg/kg) (mg/kgy
Total chrominm 80,000 18.5" 32°
Hexavalent chromium i%% g 2.0°
{ Mercury 24 0.33° 0.33
Lead 353¢ . 102° 10.2°

b

®  Lookup values that correspond to the 15 mrem/yr dose rate and a generic site model ate presented in this ROR/RAWP.
Depending on the ROD alpha emitters must meet gither a gross particle activity standard of 15 pCi/L.or 125" of the
derived concentrafion gnidsline from DOE Order 3400.5.

¢ Promulgated groundwater protection standard. Stronfium-%0 also contributes to the 4 mrem/yr {cumulative) dose standard

for beta and

a emitters. !

' Soil RAG based on WAL 173-340-740(3)(@)(1iXA). January 1996,
®  Soil RAG based on “100 times dilution attenuation factor (DAF) times surface water quality” rule.

T The WAC 173-340-74003)(a5)A), January 1996and/or "100 times DAF times surface water quality” soil values were less
than Hanford Site or Washington State soil background values; thersfore, background values are used as the soil RAG.
2 Derived from the Integrated Exposure Uptake Biokinetic (IEUBK) Model for lead in children (EPA 1994).

b WAC 173-340-740(3) Method B carcinogenic cleanup limiit based on the fnhalation exposure pathway. Caleulation is

. presented in the Calculation of Hexavalent Chromimm Carcinogenic Risk calculation brief (BHI 20002).

! Since the time of ROD (EPA 1995) signature, the U.S. Environmental Protection Agency has prommulgated a maximnm
contaminant level (MCL) of 30 ug/L for total uranium (65 Federal Register 76708) that is more restrictive than the uranium
limits nsed in the ROD and this RDR/RAWP. Based on the isotopic distribution of uranium in the 100 Areas, the 30 pg/L
MCL corresponds to 21.2 pCy/L (0100X-CA-VO0038, Calculation of Total Uranium Activity Corresponding 1o a Maxitum

. Contaminart Level for Total Uranium of 30 Micrograms per liter in Groundwater [BHE 2001a]).

WAC 173-340-740(3) Method B noncarcinogenic cleanup Hmit.

G.3.3 Groundwater and River Protection RAGs

Groundwater and river prétection RAGs are applicable to all vadose zone soils (shallow and
deep zone soils). The groundwater and river protection RAGs are listed in Table G-1 and

summarized below.
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* Beta- and gamma-emitting radionuclide COCs: Meet “National Primary Drinking Water
Regulations” (40 Code of Federal Regulations [CFR] 141.5) dose standards (4 mrem/yr total
body or organ dose) for a period of 1,000 years starting from site cleanup.

» Alpha-emitting radionuclide COCs: Meet “National Primary Drinking Water Regulations”
(40 CFR 141.5) (15 pCy/L excluding radon and uranium). The drinking water maximum
contaminant level (MCL) for uranium is 30 pLg/L which corresponds to a concentration of
21.2 pCi/L.

¢ Nonradionuclide COCs: Meet the individual RAGs based on WAC 173-340-
740(3) ()1 A), January 1996, the “100 times DAF times surface water quality” rule,
Hanford Site or Washington State background, the laboratory analytical practical quantitation
limit (PQL.) listed in Table G-1 with cleanup verification sample results passing the WAC
173-340-740(7)(e) three-part test, or demonstrate by site-specific modeling or other methods
(e.g., leachability testing) that residual COC levels do not pose an unacceptable threat to
sroundwater or surface water for 1,000 years (i.e., residual soil levels do not have the
potential to exceed groundwater or river water RAGs).

G4 REMEDIAL ACT_ION FIELD ACTIVITIES
G.4.1 Excavation and Disposal

A description of the excavation and disposal activities is given in this section. The pre- and post-
remediation topographic contours are shown in a figure. Necessary information includes the
dates of waste site excavation, description of materials excavated, disposal location of waste
material, general excavation dimensions and elevations; and amount of material disposed of from
the site.

Additionally, the CVP will include significant materials that may have been left at the site, and
what significant materials were removed.

G.4.2 Field Screening and In-Process Sampling

Field screening and in-process sampling are conducted during the site remedial action as
specified in the 100 Area SAP (DOE-RL 2003). Both techniques are used to guide the
excavation to quickly assess for the presence and level of contamination and to assess when
remediation is complete. Field screening is applicable to those sites (typically the large liguid
effluent sites) where radionuclides are primary COCs and generally includes using a radiological
data mapping system survey_and hand-held sodium iodide (NaI) detectors, In-process sampling
generally consists of gamma energy analyses, and nonradionuclide analyses. A description of
each general technique is discussed below.

Remedial Design Report/Remedial Action Work Plan for the 100 Area
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G.4.2.1 Radiological Data Mapping System Survey. When the excavation reaches the
subcontract design lirnits, a radiological data mapping system survey (i.e., the man-carried
radiological data system [MRDS], laser-assisted ranging and data system, or similar technology)
is deployed to determine if further excavation is warranted. In the case of the MRDS
technology, Nal gamma-energy detector equipment is mounted to a portable cart {or backpack)
that is pulled (or carried) around the site by an operator. The operator stops at regular intervals
and allows the equipment to count the radioactivity at that location. Global positioning system
(GPS) coordinate information is transmitted with the radioactivity readings to computers ina
nearby van. Operators in the van process the data, and maps of radioactivity at the site are
plotted. If hot spots are detected during the survey, further excavation may be planned. The
surveys are performed over a minimum of 50% of the site in accordance with fxeld screening
procedures. The data collection and mapping efforts are documented in the prOJeCt files.

G.4.2.2 Sodium Iodide Detector. If hot spots are identified during site excavati;on field
screening, analysts attempt to confirm the presence of the hot spot with a hand-held Nal detector.
If the hot spot is found, a sample is collected and analyzed using gamma energy ahalyses If the
hot spot is not confirmed, the radiological mapping survey results at that pamcular location are
reevaluated.

(G.4.2.3 Laboratory Analysis. In-process samples are collected for quick-turnaround
laboratory (QTL) analyses of radionuclides and nonradionuclides at onsite and offsite
laboratories, They are used during excavation to guide excavation (particularlv at sites where
nonradiocuclides are the primary COCs) and to distinguish between potentially clean materials
and contaminated materials for disposal at the ERDE. Data from these samples are used to
corroborate data obtained from field screening and to assist in waste characterization. The field
"screening and in-process sampling and analysis efforts are documented in the fleid Iogbooks and |
in the project files.

G.4.3 Variance Sampling and Analysis

When a site is ready (based on field screening) for variance/cleanup verification sampling, the
sample designs are developed for each decision unit (e.g., shallow zone, deep zone, overburden)

in accordance with the 100 Area SAP, 100 Area Burial Ground SAP, and the instruction guide

for large liquid effluent sites (DQE-RL, 2003, 2001; BHI 2001b). The layout and orientation of |
the sampling designs are based on the size and shape of the decision unit. '

The sampling designs are used to verify site status after remedial action excavation. If statistical
sampling is used, random samples are collected to assess variability in contaminant levels
{variance assessment). Each decision unit is separated into several sampling areas. Within each

of these samphng areas, a 16-node grid is established and random sampling locations are chosen.
Based on the variance sample results, samples are then taken from the random p(}mts in each
sampling area and are composited for analysis. These cleanup verification samples are used to
verify that the site meets the RAGs._If focused sampling is used, the worst-case values are :
compared to the RAGs directly to verify ¢leanup.

" Remedial Design Report/Remedial Action Work Plan for the 100 Area
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The sample design is documented in a calculation brief and is included in an appendix to the .
CVP.

If required, variance analysis may be performed after field screening to indicate that RAGs are
met. Variance analysis (as described in the 100 Area SAP, Section A.6 [DOE-RL 20037) |
determines the site-specific number of verification samples. The analysis is based on the
minimum detectable difference approach presented in U.S. Environmental Protection Agency
(EPA) guidance (EPA 1993). In this approach, contaminant variability is quantified and used to
determine the number of samples required per EPA guidance to represent the site for clean site
verification.

If variance samples are collected, they are collected from random sampling locations and
submitted for analysis in accordance with the 100 Area SAP, 100 Area Burial Ground SAP, and
the instruction guide (DOE-RL 2003, 2001;: BHI 2001b). The data are used for a preliminary ]
assessment of whether the direct radionuclide exposure RAGs and variance requirements have
been met. The data may indicate a low degree of variability and contaminant levels below the
lookup values or RAGs. ]

This variance sampling section of the CVP briefly describes the variance sampling including
sampling dates, number of variance samples, and type of analyses. The results of the variance
analysis generally indicate that the number of verification samples to be taken is less than the
default number of four; therefore, four final verification samples are usually collected from each
shallow zone decision subunit. Variance analysis results and calculatlons are included in an
appendm to the CVP.

G.44 Cleanup Verification Sampling and Analysis

Final cleanup verification samples are generally collected following variance sampling, analysis,
and data evaluation; however, depending on schedule needs. it is also acceptable to collect the
variance and verification samples simuitaneously. The 100 Area Burial Ground SAP (DOE-RL
2001) does not require variance sampling. Each verification sample is a composite formed by -
combining samples collected at four randomly selected nodes within each sampling area. The
sample design methodology and sample location figures are presented in the calculation briefs
for variance analysis and sample design in an appendix to the CVP.-

The division of the site excavation into decision units (i.e., shallow zone and deep zone) is a
function of the applicable RAGs. The direct exposure, groundwater protection, and river -
protection RAGs are applicable to soils within 4.6 m (15 ft) of the ground surface. This soil zone
is referred to as the shallow zone. The groundwater protection and river protection RAGs are
applicable to soils greater than 4.6 m (15 ft) below the ground surface. This soil zone is referred
to as the deep zone. If a site is relatively clean and will meet the direct exposure cleanup criteria
throughout the site excavation. it is appropriate to handle the entire site as a shallow zone

decision unit.

A brief explanation regarding the remedial excavation decision units and cleanup verification .
sampling is included in this section. Discussion regarding the rationale for using a single
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shallow zone decision unit or dividing the site into separate shallow and deep zone decision units
is given. Sampling dates and the number of samples collected per decision unit are discussed in
this section. :

G5 CLEANUP VERIFICATION DATA EVALUATION

This section presents the process that the cleanup verification data undergoes for data quality
assessment and prior to RAG attainment assessment.

G.5.1 Data Quality Assessment Process

The data quality assessment (DQA) has been integrated into the CVP and is presented hete as a
subsection. In the body of the CVP the DQA is very briefly summarized with the detailed DQA

(as represented with the following sections) placed in appendices to the CVP. The DQA process |
involves the scientific and statistical evaluation of data to determine if the data are of the right

type, quality, and quantity to support the intended use (EPA 1996). The DQA process completes
the data life cycle (i.e., planning, implementation, and assessment) that was initiated by the data -
quality objective (DQO) process. The DQA methodology is performed in accordance with
BHI-EE-01, Environmental Investigations Procedures, Procedure 1.22, “Data Quality |
Assessment.” :

The DQA proéess is not intended to be a definitive analysis of a project or problem, but instead
provides an initial assessment of the reasonableness of the data that have been generated (EPA
1996).

The DQA focuses on thé laboratory data, statistical error tolerances, and the overall data quality
objective, specifically by addressing the question, “Are the data of the right type, quality, and
quantity to support their intended use?” The intended use of the data is to make the appropriate
decision regarding whether the site meets the RAOs as defined by the RAGs. The site closeout
or cleanup decision rules are the RAGs. Completion of a CVP following this guidance
inherently is the functional equivalent of performing a DQA for a waste site. '

Data quality assessment is not performed on field screening data, as field screening data are not
used in decisions regarding the rejection of null hypothesis. Thus, field decisions will be made
“based on the field screening data with the understanding that the decision to remediate a site
shown to be contaminated based on field readings may not be within error tolerances. This is a
risk management decision and is deemed as an acceptable risk by project decision makers.

G.5.1.1 Error Tolerances
» Type I - false-positive error (site does not meet RAGs when data indicate that it does): A

5% false-positive rate is consistent with the need to calculate a 95% UCL of the mean and
was selected for the statistical calculations (DOE-RL. 2003). A
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e Type I - false-negative error (site meets RAGs when data indicates that it does not): The .
sample design methodology is designed based on a false-negative error rate of 20%. '

G.5.1.2 Data Validation

After sampling is completed, a minimum of 5% of the verification sample data packages are
validated to Level C per BHI-EE-01, Environmental Investigations Procedures,

Procedure 2.5, “Data Package Validation Process.” Level C validation procedures are spec1ﬁed
in Data Validation Procedure for Chemical Analysis (BHI 2000b) and Data Valldazwn
Procedure for Radiochemical Analyszs (BH[ 2000¢).

Under the Level C validation procedure, the following Items are reviewed, as appropnatc for
each analytical method:

Sample holding times

Method blanks

Matrix spike (MS) recovery

Surrogate recovery

MS/matrix spike duplicate (MSD) results

Sample replicates

Associated batch laboratory control sample results
Data package completeness.

e & & & & & & @

For CVPs and related documents {(e.g., leachability study reports, data summary reports), ail
laboratory-applied “I” flags on radionuclide results will be deleted. A footnote will be included
in the radionuclide data summary tables indicating that, because of laboratory reporting
conventions, these results may have a nonrelevant “T” qualifier in the Hanford Environmental
Tnformation System database and/or on the analytical report.

Where the “T” qualifier is applied through the validation process, the qualifier will not be deleted
and the traditional “estimated” footnote will be presented. The footnote will also direct the
reader to the DQA section of the document. The DQA section provides additional discussion
regarding the reasons why the “¥” qualifier was applied dunng validation and also discusses the
- usability of the data.

Data flagged as below detection limits (i.e., “U”) indicate that the analyte was analyzed for but
not detected, and the concentration shown is the PQL. Data flagged as rejected (i.e., “R™)
indicate that the data are not useable due to a quality assurance/quality control deficiency. All
other validated results are considered accurate within the standard errors associated with the
methods.

The adequacy of laboratory quality assurance/quality control is evaluated as a subset of the
PARCC parameters (i.e., precision, accuracy, representativeness, completeness, and
comparability) in the 100 Area SAP (DOE-RL 2003). The laboratory data are validated by a | .
contractor, which reports whether the laboratory met the required target detection limits (TDLs), "
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precision (+/-30%), accuracy (+/-30%), and completeness (>90%}. The proportion of anaiytiéal
results in which the detection limits exceed the SAP TDLs are noted in the Data Evaluation
section of the DQA.

Reported analytical detection levels are compared to the specified detection limits in the 100
Area SAP (DOE-RL 2003). The data validation notes any analyses in which the detection limit
or minimal detectable activity was above the SAP specified detection limits. The detection
limits are based on optimal conditions. Interferences and different matrices may significantly
affect the values shown. Exceeding the specified detection limits does not necessarily invalidate
the data for decision-making purposes; however, the exceedances need to be evaluated on a case-
by-case basis within the DOA. ' :

A staternent is made regarding and acceptability of the MS/MSD samples percent recoveries
and relatlve percent differences (RPDs). Acceptable limits are in the 100 Area SAP (I_)OE—RL
2003). - .

G.5.1.3 Supplementary Data Evaluation. If formal data validation did not include evaluation
of all cleanup verification samples taken from a site, investigators review the study objectives in
the 100 Area SAP (DOE-RI. 2003) to determine the context for analyzing the data. This
evaluation encompasses all verification samples. The context for analyzing the data includes a
comparison of analytical results to the PARCC parameters, as specified in the 100 Area SAP
{DOE-RL 2003). This section of the CVP summarizes the results of that comparison and
presents an evaluation of the affected data.

Reported analytical detection levels are compared to the specified detection limits in the
“Analytical Performance Requirements” table of the SAP (DOE-RL. 2003). The proportion of
validated data with reported analytical detection levels above the specified detection limits are
noted. Data qualification is not required if the reported analytical detection levels are
sufficiently less than the RAGs and the associated data are of sufficient quality for decision-
making purposes.

Analytical accuracy and precision are evaluated by examining and comparing the percent
recovery and RPD between the main and duplicate samples. Only the COCs detected at five
tiimes the detection limit {or greater) are used for data analysis with regards to accuracy and
precision. If all percent recoveries for laboratory control samples and inorganic MS and MSD
were within acceptable limits, then the samples compare favorably.

G.5.1.3.1 Field Blank Samples. Field blank samples are collected to detect any contamination
from sampling equipment, cross-contamination from previously collected samples, or
contamination from conditions during sampling.

The blank sample results and anomalies are discussed in this section of the CVP.
(.5.1.3.2 Field Duplicate Samples. Duplicate samples are collected to provide a relative

measure of the degree of local heterogeneity in the sampling medium, unlike laboratory
duplicates that are used to evaluate precision in the analytical process. The field duplicates are
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evaluated by computing the RPD of the duplicate samples for each COC. Only analytes with .
values above five times the defection limits for both the master and duplicate samples are

compared. The RPD of the results is described in this section of the CVP, and those that fall

outside the +/-30% range are discussed.

G.5.1.3.3 Field Split Samples. Split samiples are collected and analyzed by different
laboratories to provide a relative measure of the degree of variability in the sampling, sample
handling, and analytical techniques used by commercial laboratories. The ficld master and split
samples are evaluated by computing the RPD of the split samples for each COC. Only analytes
with values above five times the detection limits for both the master and split samples are
compared. The RPD of results is described in this section of the CVP, and those that fall outside
the +/-30% range are discussed and a decision made as to the usability of the data.

If split samples are collected by regulatory agencies, the results are discussed in this section.
Regulatory split sample data are compared to verification samiples using RPD as described in
Section TL5.4 of the SAP (DOE-RL 2003). . | -

G.5.2 Cleanup verification RAG evaluation process

This section discusses the calculations and modeling necessary for assessmg and demonstrating
RAG attainment.

G.5.2.1 Contaminants of Concern 95% Upper Confidence Limit. The primary statistical
calculation to support cleanup verification is the 95% upper confidence limit (UCL) on the
arithmetic mean of the data. The 95% UCL values for each COC are computed for each decision
unit (e.g., for the shallow and deep zones and overburden, as appropriate). For the statistical
evaluation of duplicate sample pairs, the samples are averaged before being included in the data

- set. A flowchart depicting the calculation methodology is presented in this section (Figure G-1),
and the following subsections describe the methodology.

» Radionuclides: The 95% UCL is calculated on the arithmetic mean for each radionuclide
contaminant of concern. The laboratory reported values, including negative values, are used
in the UCL calculation. If a UCL is negative, the value is rounded to zero. In instances
where the laboratory does not report a value below the minimum detectable activity, half of
the minimum detéctable activity value is used in the 95% UCL value for all radionuclide
nonparametric formulae is used to calculate the 95% UCL value for all radionuclide
verification data sets,

» Nonradionuclides: For nonradionuclides, the distribution of large data sets (10 or more data
points per component) is examined per the guidelines presented in the Washington State
Department of Ecology’s (Ecology’s) Statistical Guidance for Ecology Site Managers
(Ecology 1992) and in Statistical Guidance for Ecology Site Managers, Supplement 5-6
(Ecology 1993). Small data sets (less than 10 data points per component) are evaluated in
accordance with Section 5.2.1.4 of Ecology’s Statistical Guidance for Ecology Site . j
Managers (Ecology 1992). L
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. For nonradionuclide data flagged with “U” (i.e. less than detection), a value equal to half the-
' PQL is used in the 95% UCL calculation. Also, if greater than 50% of the verification
sample results for nonradionuclide COCs are below detection, then the statistical value is set
equal to the maximum detected concentration from the sample data set.
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Figure G-1. Statistical Value Caleculation Decision Diagram. : .
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The statistical values represent the COC concentrations for each decision unit (i.e., shallow zone
or deep zone soils). Statistical values are established in the 95% UCL Calculations for
Compliance with Cleanup Standards calculation brief where the data are evaluated per WAC
173-340 guidance. The calculation brief is included in an appendix to the CVP. . '

Uranium background concentrations are accounted for in shallow and deep zone soils.
Anthropogenic and naturally occurring radionuclide background are accounted for in overburden
soil. Background is accounted for by subtracting the background concentration from the
statistical value, These statistical values after subtracting for background are used in the
RESRAD modeling and risk calculations for evaluation of RAOs and RAG attainment. The
verification sampling statistical values for the site are presented in a table in the CVP.

The statistical value for each COC s compared to the cleanup criteria to eva}uate attainment of
direct exposure RAGs. .

(5.5.2.2 Site-Specific Cleanup Verification Model. Section 5.0 of Appendix B of this
RDR/RAWP describes a hierarchical method for determining when deep zone modeling may be
needed. Initially a simple site model is assumed where the deep zone statistical values represent
remaining soil concentrations for the entire deep zone (i.e., from 4.6 m below ground surface to
groundwater). This is 2 simple and conservative model in that the soil samples used to calculate
the deep zone statistical values were collected very near the source of the contamination and are
expected to be at higher concentrations-than other deep zone soil. If the site rneets RAGs usmg
this simple model, a more detailed model is not necessary. In the event that the sampie model is
too conservative, a more detailed model is developed using site specific or analogous site
information to show that contaminant concentrations decrease with depth. Thls mere detailed
model is then used for RAG attainment evaluation.

G.5.2.3 RESRAD Modeling. The individual radionuclide cleanup verification statisticai values
are entered into the RESRAD computer code based on the site model to estimate the dose and to
. estimate the impact on groundwater and the river from residual COC concentrations. The
RESRAD model is intended primarily for radionuclide contaminants. However, the system can
also be used for nonradionuclides and is used to evaluate the potential for nonradﬁonuchde COCs
to reach groundwater. Overviews of the model runs are provided below. RESMD analysis is

documented in a calculation brief included in an appendix to the CVP. A summary of the
RESRAD input parameters is provided in Appendix B of this RDR/RAWP. :

G.5.2.3.1 Shallow Zone Direct Exposure Dose and Risk Evaluatmn The claanup verification
values and s1te—spec1ﬁc parameters are entered into RESRAD for analysis of (1) tctal
radionuclide dose (effective dose mrem/yr) and (2) estimated risk attributable to mdzonuclidés.

G.5.2.3.2 Protection of Groundwater Evaluation. The cleanup verification values
(radionuclide and nonradionuclide [if necessary] COCs) and site-specific paramelers are entered

“into RESRAD for analysis of the individual radionuclide COC groundwater concentrations from
residual COC concentrations in soil. ‘
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G.5.2.4 Drinking Water/Groundwater Dose Assessment. RESRAD estimates the site impact .
to groundwater. These radionuclide RESRAD estimated groundwater concentrations are used

for calculating individual organ dgses received from drinking water. A detailed approach for

calculating the individual dose rates is given in Section G.6.

G.6 EVALUATION OF REMEDIAL ACTION GOAL ATTAINMENT

The previous section discussed how the cleanup verification data is modeled and used for
calculating statistical values, risk, dose, and estimated groundwater impact for use in site RAG
attainment evaluation. This section discusses how the data from this effort is used in
demonstrating RAG attainment.

G.6.1 Attainment of Direct Exposure Soil Cleanup Standards

(.6.1.1 Attainment of Radienuclide Direct Exposure Standards. The RESRAD computer
code (ANL 2002) is used to demonstrate that the direct exposure radionuclide doSe himit of |
15 mrem/yr above background is not exceeded. For the shallow zone and overburden decision
unit, all contaminant pathways contribute to the direct exposure dose estimate. For the deep

zone decision unit, only the water-dependent pathways contribute to the direct exposure dose
estimate. '

The statistical value (95% UCL) is used for input to the RESRAD model. The direct radiation
exposure dose to the resident living in his/her basement is conservatively estimated by

 substituting (for analysis purposes) a case where the resident is standing on level ground with the -
soil containing concentrations representative of residual (i.e., post-cleanup) shallow zone soils.
(This is conservative because it ignores the potential shielding effects of concrete basement walls
and any clean backfill between residual soils and the basement walls.) The results of the
RESRAD direct exposure dose estimate are presented in a figure. This dose represents the
summed dose contributions from soils at the relevant time frames. This computation is
summinarized in a calculation brief. The actual doses at the waste site will be considerably less
than these calculations because the site will be backfilled with clean fill soil. '

G.6.1.2 Attainment of Nonradionuclide Direct Exposure Cleanup Standards

G.6.1.2.1 Attainment of Remedial Action Goals. The shallow zone statistical value for the |
COC is compared to the cleanup criteria to evaluate the attainment of direct exposure RAGs.
Comparison of nonradionuclide direct exposure RAGs to the shallow zone statistical values is
summarized in a table.

G.6.1.2.2 Attainment of Nencarcinogenic Risk Standards. For noncarcinogenic COCs, -

WAC 173-340-740(5)(a) and (b) specifies the evaluation of the hazard quotient, which is given |

as daily intake divided by a reference dose (DOE-RL 1995). For cleanup actions under the

interim action ROD (EPA 1995), a comparable conservative approach is used to demonstrate .
attainment of the noncarcinogenic risk requirements.
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The direct exposure nonradionuclide RAGs for soil are based on the WAC 173-340-740(3) |
Method B limits. These cleanup limits were set to be compliant with a hazard quotient of 1.0;
therefore, the ratio of the cleanup verification statistical values to the cleanup limits (fookup

value obtained from Table 2-1 of this RDR/RAWP) provides a conservative approach to
addressing the hazard quotient.

The fraction of cleanup level (FFc) is calculated as follows:

=S/V
where:
Fc = fraction of cleanup level (dimensionless}
S = statistical value of the COCs (in mg/kg)
V = lookup value (WAC 173-340-740(3) Method B derived, direct exposure RAG |

in mg/kg).
If the Fc is less than 1 for an individual COC, then the hazard quotient has been addressed.

For multiple COCs, a sum of the individual COC Fc values was used to address the hazard index
or cumulative hazard quotient. The Fc values for all noncarcinogenic COCs were summed. If
that sum was less than 1, then the hazard index or cumulative hazard quotient has been
addressed.

G.6.1.2.3 Attainment of Carcinogenic Risk Standards. For individual carcinogenic
nonradionuclide COCs, the WAC 173-340-740(3) Method B cleanup limits are based on an |
incremental cancer risk of 1 x 10°° For cumulative carcinogenic COCs, the cumulative excess
cancer risk must be less than 1 x 107, If a linear relationship is assumed between environmental
concentration and risk, the ratio (Fc) of the statistical value from the verification samples divided
by the WAC 173-340-740(3) Method B limit, multiplied by 10°°, is an estimate of the risk |
associated with the statistical valae.

For multiple carcinogenic COCs, the risks of the individual COCs (described above) are

summed. If no risk associated with a single COC exceeds 1 x 10°° and if the sum of the

individual COC risk does not exceed 1 x 107, then the WAC 173-340-740(5)2) and (b) N
Method B risk requirement has been addressed for this remedial action.

For the shallow zone, the individual COC and cumulative risk value are checked against the
individual and cumulative WAC 173-340-740(5)(a) and (b) risk limits. This type of calculation |
is performed and documented in the 95% UCL calculation brief, which is included in an

appendix to the CVP. :

G.62 Attainment of Groundwater Remedial Action Goals ~

The groundwater RAGs are applicable to all decision units (shallow zone, deep zone, and
overburden).
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G.6.2.1 Radionuclides. The estimated groundwater concentrations for all the radionuclide
- COCs contributed by the soils in the shallow and deep zone (if present) are determined by
RESRAD modeling, which is documented in a calculation brief. If the groundwater

concentrations predicted by RESRAD indicate that COCs impact groundwater, then a separate
calculation is needed to determine compliance with groundwater dose standards.

Depending on the ROD, the "National Primary Drinking Water Regulations" (40 CFR 141.66) [
establish a gross alpha particle standard of 15 pCi/L for alpha-emitting radionuclides (excluding
radon and uranium)_ or DOE Order 5400.5 establishes derived concentration eunidelines (DCGs)

for alpha emitters. For the DCG-based limits. 1/25" of the DCG is used.

The "National Primary Drinking Water Regulations” (40 CFR 141.66) establish a 4 nirem/yr
dose standard for beta- and gamma-emitting radionuclides in drinking water. They also specify
the method of calculating dose: the individual organ-dose calculational method gwen in NBS
Handbook 69 (NBS 1963).

To determine if any organ receives a dose of more than 4 mrem/yr, the dose to each organ is
calculated from the COC radionuclide mixture.

- The “National Primary Drinking Water Regulations™ estabhsh a MCL for total uranium of
30 pg/L.

There is a critical organ for each radionuclide (i.e., the organ that receives the highest dose from
ingestion of that radionuclide). The critical organs for each radionuclide are determined from the
MPCs listed in Table 1 of NBS Handbook 69 (NBS 1963) and are-denoted in bold in Table G-2.
The factor C4 (i.e., the concentration that will produce a dose of 4 mrem/yr to that organ) is
calculated for each organ and radionuclide and compared to the applicable Iv[PC The equation
for the calculation of C, for radionuclide “A” and organ “x” is as follows:

4 (x) = 4.4 x 10° (MPC/ORL).

The term “ORL” is the occupational radiation Himit (in rems) for the organ given in the National
Primary Drinking Water Regulations (EPA 1976). The ORLs for the individual organs are listed
below: '

Total body - 5
Gonads - 5
Thyroid - 30
Bone - 29.1
Other organs - 15.

e & & 0 @

The C4 factors for the COCs are summarized in Table G-2. _ [
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' .) Table G-2. Factors for Calculating Radionuclide-Specific Organ Doses Using
Methodology Mandated by the Safe Drinking Water Act for Comparison to
the 4 mrem/yr Standard for Beta anid Gamma Emitters. (2 Pages)

. . ' 4 mrem/yr Equivalent
Radionuclide Organ _ Concentration (C4 in pCVL)*
GI{LLD 100
Co-60 Total Body ' 900
Liver 3,000
- Bome 80
GI{LLI 2,000
Cs-137 @LD
‘ Total Body 200
Liver 60
Bone 30000
GIHLLI) 200
Eu-152 ,
Total Body 2E+05
Liver 1E+05
Bone . 5,000
GILLI) 60
Eu-154
Total Body 7E+04
Liver 6E+04
Bone - _ 1E+05
GI(LL 600
Eu-135 (@LLD ‘ .
Total Body : 9E+05
Liver GE+05
Bone ' 8
Sr-90 GI(LLD 100
Total Body 8
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Table G-2. Factors for Calculating Radionuclide-Specific Organ Doses Using .
Methodology Mandated by the Safe Drinking Water Act for Comparison {o '
the 4 mrem/yr Standard for Beta and Gamma Emitters. (2 Pages)

. L 4 mrem/yr Equivalent
Radionuclide | | Organ Concentration (C in pC/L)’
Bone 50
GKLLY) 3,060
Ni-63
Total Body : 2,000
Liver : 600
Total Body ' 9,000
C-14 ;
Bone 2,000

*  Calculated by methodology given in EPA-370/9-76-003, National Interim Primary Drinking
Water Regulations, Appendix IV, "Dosimetric Calculations for Man-Made Radioactivity,”
Section A (EPA 1997b).

GI(LLI) = Gastrointestinal tract, lower large intestine

Critical organs are shown in bold. '

(S P}l
t

The cumulative dose for each organ at time “t” needs to be calculated separately and the sum of
fractions equation (EPA 1976) calculated, as shown below. If a radionuclide does not have an
MPC for the organ of interest, the C4 factor for total body dose is used in the calculation. The
calculations performed are documented in calculation brief Comparison to Drinking Warer
Standards. The organs for which doses need to be computed are total body, bone,
gastrointestinal tract (lower large intestine} [GI(LLI)], and liver. The individual organ doses are
- compared to 4 mrem/yr. Using this methodology, the doses are not summed for different organs
for the comparison to 4 mrem/yr.

Doseorean x () = [ConcA EVCM ) + ConcB(t)/C4B(x)+ ..-1 X (4 mrem/yr)
If the dose for organ “x” is less than 4 mrem/yr, then the standard is met.

A table is provided in the CVP (Table G-3 in this appendix), showing the total peak
concentration for each detected radionuclide COC and providing the individual RAGs for
comparison. A figure is provided in the CVP that shows the calculated dose to organs from
groundwater. These are documented in a calculation brief. ‘
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Table G-3. Estimated Peak Radionuclide Groundwater Concentrations
(Summed over Shallow and Three Deep Zone Levels) Compared to RAGs.

Radiopuclide Peak Conc.entration , %&?ﬁ?ﬁaﬁiﬁf R%G
| (pCi/L) (vears) {(pCi/L)
Am-241 0 0 : 15
C-14 0 o 2,000
Co-60 0 0 100
Cs-137 0 0 60
Eu-152 0 0 200
Fu-154 0 0- - 60
Fu-155 0 0 600
Ni-63 0 0 50
Pu-238 0 0 15
Pu-239/240 0 0 15
Sr-90 0 0 8

G.6.2.2 Nonradionuclides

If the statistical value of a COC is below the scil background value, the COC is not considered
further in the groundwater protection evaluation, and the groundwater protection RAG is
considered to be attained. '

To determine the RAG for a contaminant in soil that is protective of groundwater, Washington
Administrative Code (WAC) 173-340-740(3¥a)G1)(A), January 1996, is applied (as a first test)
to the groundwater action level for each COC. Application of the WAC 173-340-
740(3)(a)(I)(A). January 1996, involves a conversion of groundwater action levels (ug/L) to
equivalent soil action levels (mg/kg). This calculation is based on a kg/L. density conversion
factor assumption. For example, a RAG of 1 jig/L has a corresponding soil equivalent RAG of
0.1 mg/kg (e.g., 1 pg/L = 0.001 mg/L, 0.001 mg/L. + 1 kg/L = 0.001 mg/kg, 100 x 0.001 mg/kg =
0.1 mg/kg). After conversion of the groundwater action level to a soil equivalent value, the COC
statistical values can be compared directly to the RAG soil equivalent value. Per

WAC 173-340-740(3)a, the COC statistical values that are less than the RAG soil equivalent
value are considered protective of the groundwater.

If the statistical value of a COC is determined to be equal to or lower than the analytical method
PQL, which is the lowest detectable value, but the PQL is greater than the cleanup RAG, the
RAG is considered to have been attained in accordance with WAC 173-340-707. For example,
the groundwater action level for polychlorinated biphenyls (PCBs) is 0.01 pg/L (or

0.00001 mg/L), which after applying the WAC 173-340-740(3)(a)(ii)(A). January 1996, provides
a soil RAG of (.001 mg/kg. Direct comparison of the statistical value to this soil RAG is
inappropriate because the PQL at which PCBs are detectable is greater than 0.001 mg/kg.
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Therefore, in this case, the PQL. for PCB analysis and the corresponding statistical value are_ ’
considered protective of the groundwater. In cases where the COC analytical PQL is below the
RAG, the statistical value is directly compared to the soil equivalent RAG.

If attainment of the groundwater RAGs are not met under WAC 173-340-740(3)(a)(ii)}{A).
January 1996, a more detailed site-specific evaluation is performed, using RESRAD modeling.
Nonradionuclide COCs are modeled by using an equivalent radionuclide surrogate with a long
half-life (>1,000 years) with the distribution coefficient (K) set at the actual Ky of the
nonradionuclide constituent. Appendix E presents distribution coefficients to be used in

RESRAD calculations. The resulting groundwater concentration calculated by RESRAD is then
compared directly to the action levels for groundwater.

G.6.3 Aﬁainment-o’f Columbia River Remedial Action Goals

G.6.3.1 Radionuclides. The individual radionuclide Columbia River RAG is equivalent to the
groundwater RAG'; therefore, if the individual radionuclide groundwater RAG is attained, the
individual Columbia River RAG is also attained. '

G.6.3.2 Nonradionuclides. If the statistical value of a'C{jC is below the background value, it is
not considered further in Columbia River protection cleanup verification evaluation, and the
Columbia River RAG has been attained.

To determine soil RAGs for other nonradionuclide contaminants that are protective of surface
water, the "100 times surface water quality times DAF" rule is applied (as a first test) to the
surface water protection action level for each COC. Application of the "100 times surface water
quality times DAF" rule involves a conversion of surface water protection action levels {(ug/L) to
equivalent soil action levels (mg/kg). This calculation is based on a I-kg/L. density conversion
factor assumption. A DAF based on a dilution of 2:1 has been established in Appendix D for
nonradionuclides. The "100 times surface water quality times DAF" rule is then applied to

* provide a soil equivalent RAG that is protective of the Columbia River. The statistical value is
then directly compared to the soil equivalent RAG for surface water protection. If the statistical
value is lower, the Columbia River RAGs are attained.

If the statistical value of a COC is determined to be equal to the analytical method PQL, but the
PQL is greater than the cleanup RAG, the RAG is considered to have been attained in
accordance with WAC 173-340-707. For example, the ambient water quality criterion for PCBs
is 0.014 pg/L (or 0.000014 mg/L), which after applying a DAF and WAC 173-340-
740(3)(a)(ii)(A), January 1996, provides a:soil RAG of 0.0028 mgfkg. In this case, a direct
comparison of the statistical value to the RAG of 0.0028 mg/kg is not made because the PQL for
PCB analysis (i.e., statistical value) is considered protective of the Columbia River.

If the Columbia River RAG is not attained by these methods, then the statistical values are
modeled using RESRAD (as described in Appendix B) to determine if nonradionuclides reach

! Because there are no ambient water quality criteria for radionuclides, the groundwater action levels apply to river
protection. :
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the groundwater within 1,000 years after remediation. If these nonradionuclides do not reach the
groundwater, then they do not reach the Columbia River; thus, Columbia River RAGS are
attained.

I RESRAD modeling indicates that contaminants do reach the gmundwatcr within 1,000 years,
the travel time in the groundwater underlying the site to the Columbia River is estxmated as
described in Appendix C. If contaminants do not reach the Columbia River within 1,000 years in
concentrations exceeding the RAGs, then Columbia River RAQOs are attained.

G.6.4 WAC 173-340-740(7)(e) Three-Part Test for Nonradionuclides |

This section documents application of the WAC 173-340-740(7)(¢) three-part test for - |
nonradionuclides using the most restrictive RAGs applicable for each zone. (The most

restrictive RAG is defined as the lowest of the direct exposure, groundwater protection, and river
protection RAGs. The direct exposure, groundwater protection, and river protection RAGs are .
applicable to the shallow zone and overburden. Groundwater and river protection RAGs are
applicable to the deep zone.) The WAC 173-340-740(7)(e) three-part test consists of the: |
following criteria: (1) the cleanup verification statistical value must be less than the cleanup

level, (2) no single detection can exceed two times the cleanup criteria, and (3) the percentage of
samples exceeding the cleanup criteria must be less than 10%.

A table is used to summarize the results of the WAC 173-340-740(7)(e) three-part test _for the |
overburden, shallow zone, and deep zone sample data sets. For each nonradionuclide COC, the
table lists the most restrictive applicable RAG, the maximum detected value, the total number of
samples collected, and the number of samples exceeding the most restrictive RAG.. The final
column of the table describes the result of applymg the three criteria using the values listed in [
the preceding columns. :

G.7 RADIONUCLIDE RISK INFORMATION

The radionuclide RAG for direct exposure is derived from the ROD (EPA 1995) and is
expressed in terms of an allowable radiation dose above background (i.e., 15 mrem/yr). The
RAG evaluation involved using the RESRAD model to estimate total annual radiation doses for
1,000 years for comparison to the RAG. Radiation presents a carcinogenic risk, and the
RESRAD model also calculates the excess lifetime cancer risk associated with the estimated
radiation doses. The “National Oil and Hazardous Substances Pollution Contingency Plan™

(40 CFR 300) presents a target range for residual risk of 10* 10 10°°. A figure illustrates excess
lifetime cancer risk as estimated using the RESRAD model. Because of radioactive decay, the
risk decreases over time.
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G.8 STATEMENT OF PROTECTIVENESS .

This section of the CVP reiterates the achievements demonstrated within the site-specific CVP.
If all cleanup criteria have been met, the site should be verified to be remediated, the remedial
action objectives have been attained, and the site may be backfilled.
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APPENDIX H

REVEGETATION PLAN FOR THE 100 AREA

H.1 INTRODUCTION

This revegetation plan is for the waste sites covered in the 100 Area Remedial Design
Report/Remedial Action Work Plan (RDR/RAWP) that will be remediated as part of the
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA)
Remedial Action Project. Each remediated site and the associated support facilities (e.g., roads,
spoils piles) that are disturbed during remediation will be revegetated under this pian.

This plan is generic; site-specific conditions will be evaluated and adjustments made when
necessary. For example, at those sites where confirmatory sampling shows that remediation is
not necessary, revegetation will depend on the current vegetative cover. Some of the sites will
require no additional work, and others can be reseeded as they are. Consultations with Tribes
and the Natural Resource Trustee Council will also be made as appropriate for additional input.

This revegetation plan is built on the information provided in the Revegetation Manual for the
Environmental Restorafion Contractor (BHI 1997}, the Hanford Site Biological Besources
Management Plan (DOE-RL 2001a), the preliminary results of the 100-B/C revegetation efforts
(Johnson 2002), and from other revegetation that has occurred across the Hanford Site.

H.2 MITIGATION ACTION PLAN

A mitigation action plan (MAP) has been prepared for the 100 Areas and 600 Area of the
Hanford Site (DOE-RL 2001b). The majority of the sites identified in the MAP and this
revegetation plan are waste sites to be remediated and areas impacted by remediation activities.
Some sites, especially those in the 100-IU-2 and 100-IU-6 Operable Units, have naturally
revegetated to a native shrub-steppe community providing high-quality vegetative cover. These
sites will be identified in field surveys prior to initiation of remediation. If confirmatory
sampling or remedial actions have the potential for disturbing species of concern, or removing
high-quality habitat, supplemental mitigation (in addition to actions listed in the MAP) may be
required. An ecological survey will be completed for all sites, and the need for additional
mitigation will be identified in the survey report. ' :

H.3 SITE DESCRIPTIONS

The current vegetation status for most of the waste sites to be remediated and the nearby areas
for support facilities during remediation can be estimated from Stegen (1994), who developed
vegetation community maps for all of the 100 Areas. The vegetative status of each of the

100 Areas varies, but the range is from totally nonvegetated within the 100-K Area perimeter

- fence to a mixture of non-vegetated and vegetated with low-quality communities, such as

cheatgrass/Russian thistle (Bromus tectorum/Salsola kali) and rabbitbrush/cheatgrass
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(Chrysothamnus nauseosus/Bromus tectorum) at the 100-F Area. The soils at most of these sites .
consist of backfill from site stabilization. The nonvegetated sites have been kept free of plants
through the use of herbicides. Before the 100 Area reactor facilities were constructed, much of
the land along the river was in agrlculturai production. Before farming, the area is assumed to
have been in a mixture of shrob-steppe and grasslands, dominated by sagebrush (Artemisia
tridentata) and Sandberg’s bluegrass (Poa sandbergii). Some of the wildlife that use the
100 Areas include mule deer, coyote, geese, and rodents such as Great Basin p ocket mice and l
deer mice.

H4 PURPOSE OF REVEGETATION

The goal of restoration is to revegetate the waste sites and support areas to cominunities
dominated by native plant species. Shrubs such as sagebrush and rabbitbrush will be planted to
provide habitat and structure for nesting birds. Native grasses and forbs that are adapted to the
site conditions will be planted to provide an understory. Because of the large amount of land that
will be revegetated, the methods used will reflect what is feasible on a large-scale effort.

H.5 TOPSOIL

Fine-grained topsoil, such as sandy-loam, is of low availability on the Hanford Site. In the few
places where it exists, such as McGee Ranch and the Fitzner-Eberhardt Arid Lands Ecology
Reserve, removal may cause unacceptable ecological effects at the borrow sites. Thus, backdill
from nearby borrow pits will be used. The backfill is usually from the Hanford formation, which
is gravels, sands, and silts with many intermnixed cobbles. The number of larger cobbles and
boulders increases with increasing distance up the river, with more at the 100-B/C Area and less
at the 100-F Area. '

For some sites, such as those at the 100-IU-2 and 100-IU-6 Operable Units (near the old Hanford
and White Bluffs town sites), the material to be used as backfill may be a much sandier soil than
in the Hanford formation borrow pits. The plant species seeded will be selected based on the
soils to be revegetated and seed availability. |

The backfill material from the borrow pits was originally deposited by the river, and a slow,
natural revegetation of this backfill can be seen at the borrow sites that have been abandoned.
Native species including sagebrush and Sandberg’s bluegrass have become established and ,
appear to out-compete non-native species. The density of the vegetative cover at the abandoned
borrow pits, however, is less than at other sites such as the old fields, which are usually
dominated by cheatgrass and tumblemustard (Sisymbrium altissimun). The soils at the
abandoned fields consist of much finer grained materials, with greater moisture-holding capacity
and nutrient properties than the borrow sites. These fine-grained soils tend to favor cheatgrass,
which often excludes establishment of shrubs.
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Other sources of backfill that may be considered for use in the future include uncontaminated
concrete rubble from nearby demolished buildings. If secondary material is used, it will be
placed at least 2 to 3 m (6 to 10 ft) below final grade to allow sufficient soil for plant rooting.

"H.6 SITE PREPARATION

For those sites currently not vegetated, the clean overburden can be used in the bottom of the
excavation and new material from the borrow pits placed on top. For those sites that are
currently vegetated, the top 15 to 30 cm (6 to 12 in.) of clean overburden will be saved and used
as the topsoil for the excavation. If needed, this material may be spread into a thinner layer
(about 5 to 10 cm [2 to 4 in.]) and used as topsoil for several adjacent sites.

The final surface contour will be graded to match the surrounding terrain, by creating gentle
slopes instead of flat surfaces. Any large boulders remaining should be buried deep in the -
excavation or randomly grouped on the surface to create additional wildlife habitat. For those
sites not requiring backfill to match the surrounding grade, depressions may remain. The
depressions should have sides no steeper than 3:1 or 4:1 and irregular grade to more closely
match the surrounding native terrain.

H.7 SPECIES TO BE PLANTED

Native speciés of a Hanford genotype will be used for a majority of revegetation efforts.
Sandberg’s bluegrass and needle-anid-thread grass (Siipa comata) have been collected on the
Hanford Site and grown as an agricultural crop to provide a large quantity of seeds for
revegetation. Seeds of other native plants, such as sagebrush, yarrow (Achillea millefolium),
Carey’s balsamroot (Balsamorhiza careyana), pine bluegrass (Poa scabrella), and snow
buckwheat (Eriogonum niveum), may also be collected on the Hanford Site and will be added to
the planting mixture as available and as appropriate to each site. Additional species that may be
collecied include scurf pea (Psoralea lanceolata) rhizomes_and seeds of sand dropseed
(Sporobolus cryptandrus) for use at sandy sites. Additional seeds of other species may be
provided by the Tribes and Trustees and combined with the species described above.

Guidance on seeding rates is provided in the Revegetation Manual for the Environmental
Restoration Contractor (BHI 1997). The methods used for seeding will vary, depending on soil
type and conditions. For example, drill-seeding works best on soils with minimal amounts of -
rock while broadcast or hydro-seeding may be preferable on rocky soils. Seeds that are _
uncleaned or of an unsuitable shape or size may be broadcast over the site before the other seeds
are planted. The action of the planting and mulching equipment will help set the broadcast

‘seeds. Areas that have been used for support facilities and haul roads may have excessively

“compacted ground, making the area unsuitable for planting. If necessary, the soils in these areas
will be loosened by ripping the soil with heavy equipment. If a seed drill is not appropriate at
these areas, broadcast seeding (with subsequent harrowing or disking) or hydro-seeding may be
used to plant seeds. Seeding each year will occur between November and mid-Januoary.
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Sagebrush tublings will be planted between November and January in the backfilled areas ata | .
density ranging between 500 to 1,000 plants/ha (200 to 400 plants/acre) depending on the site.

H.8 FERTILIZER AND STRAW MULCH

While the usefulness of fertilizers is sometimes in question when seeding native species, the
backfill material excavated from borrow pits is often deficient of nutrients. The cobble
composition of excavated backfill material does not promote the establishiment of cheatgrass as
does finer grained topsoil. Therefore, the addition of some fertilizers may help the native planted
species get established. To help clarify the role of fertilizer on native plant establishment,

different types of fertilizer and rates may be applied to parts of revegetation sites. The success of
each fertilized area will be monitored and compared after the first and second years for plant
establishment and cost effectiveness. The fertilizer will be applied at the same time as the seeds, |
and the type and rate will be on a site-specific basis.

Straw mulch will be spread on the surface at a rate of 4.5 metric tons/ha (2 tons/acre} and
crimped into the seedbed.

- H.9 IRRIGATION

When irrigation is feasible it will generally occur only at the time of initial seeding. No
additional irrigation is planned at this time. The presence of cobble and larger gravels used as
backfill on the sites act as a mulch, helping to conserve moisture. The effects of supplemental
irrigation on restoration success were tested on the 116-C-1 restoration site during 1999 and
2000. Half of the site received 5 cm (2 in.) of supplemental water in the spring of each year
while the other half only received the natural precipitation. Vegetation analysis of the two plots
showed that species diversity was slightly higher on the nonjrigated side and that the total
canopy cover (amount of ground covered by vegetation) was identical on both sites (Johnson et
al. 2000). This relationship remains the same in the 2001 vegetation analysis (Johnson 2001). I
The results at this test site indicate that supplemental irrigation in the spring did little to improve
the rate of recovery. Vegetation analysis from other similar revegetation sites indicate that it is
more beneficial add supplemental water during the planting process to increase germination.

H.10 MONITORING AND SUCCESS CRITERIA

‘The revegetated areas will be monitored for 5 years following planting. Monitoring each site and
support area is not practical; therefore, monitoring will only be done on representative sites. The
number of representative sites will vary, depending on the number and distribution of the sites
revegetated each year.

Monitoring will be done using methods from Daubenmire (1970) to estimate percent canopy ‘
cover and frequency of occurrence for each species. A list of all species observed on the sites, .
including those not captured in the sampling plot frames, will be recorded. If the canopy cover
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of seeded plants is less than 1% in the spring of the second year, reseeding may occur the
following fall, if the cause of the reduced success can be identified and rectified. After 5 years,
the criteria for success will be a total canopy cover of greater than 25% for native plants. If this
is not achieved, the cause should be identified and rectified with additional plantings,
fertilization, irrigation, or soil amendments as applicable.

The vegetative cover and composition at each site following a revegetation effort will be site
specifi’é. There are several factors including seedbed, moisture regime, and topographic features
that influence 2 native plant community establishment and success. Caution should be exercised
when comparing success between different locations.
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